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Blftr y y h^- h tHffT*# h . 

[00703 BBBftry y ht- k««^u. 
s i o o $r ajfc i b i Bftr y y h mwm&m p 14 

<WE¥»T2Na")a*tLT2BtStt4 F^-Bftfe 
¥^S(t> SB, 5&tf §SS 1 0 0 IzBAZtlX 2ffitW 
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b i~-w&w%%!Bmz%ft& z t x- mrnm^r y 

[007 1] (2)g*gSl0 0 

6^$»;fr5^lT'£> I). 02 tt^MO^ffitSS 1 
OOaiffl^ffiflDiiKSBL 03teg$?>iEfflg|fi 

[0072] *HlWgfgI 1 0 0 (itt&B 1 1 <0 

eim»^8iT&i. 01 longfc&fflofif 

f*. 

[0073] «B»5St^Stt«at3T 1 7 a ■ 1 7 b ■ 

17cJUXI«rMA'18*»6&ft. 

[00 74]8&143717a • 17b • 17ct4iSj§lS 

1 OOkHzi^T'iS&CO^S^x^ h£J8V>ft 

[00 75] »rM/H 8fcli&«£Bl 8a • 1 8b 
£®)B«2 7 (05) «r««UTft6. ZnW&m 

2 7(42 0kHzrt>£>5 0 0kHz<7)i^}&£;U -y-f- 

l><£3 fcfcoTV^ft . 
[00 76]1®3-(;H 8J4BaaH»2 7*>4>ttlftS 
fiftXWW (JMBWtSt) fcJ:-9T2fl5W»K*«4'r 
ft. 

[00 77] 16 a, 16bJifllS!f®B&i|iPM«gMO 
7^/kA3a$SiittT';fc l 9. IHPH*5^fc:i«l*»Vv^*r& 

& ferny < >vj± i o Ziv-xwmmtxhh . 

[0078] 15127 4 35« 16alt 

tTOSttar 17a- 17b- 17c fcfflUs 

Wl 6 at(i04Wi-?t«SfflSE*(6l^^fc-ri.^ 
5RfiaMW4 0«<5£*^-yTg|5N<9jpEo-7 3 0 itf) 
WWHWC, «»7^A1 OOrtflgfcERLTfcft. 
[0079] £0>A£Wtt8m4 0J4, J&»-77*» 
NfcfcWC, JpEn-5 3 0<DflPE7J£*fLT. £*7 

JtWfcfcWCJi, JMMs«tt«ff4 0lCTA'S~'7At 
fflWO^ft. |iife^e#gi5^4 0{3Sif5»*kAik = 
24 0 [W- m- 1 • K-i] X'f>*)> JfS 1 [mm] X'h 

ft. *H»e»<»»4 0ttWIM6±¥«T**B« 
3^H8tIt3717a -17b- 1 7 c 
*ft»*OiJ»*»«rv\J:$lc. £tf>BWtt>WcBS 
l/Cfcft. attWfcti, S»fi»SW4 0M3^^ 
1 8fc»UTa*fe3T 1 7 c fcRlTfc&BfcEI&U B 

04 0 lef&SPfc-^&vU a Kl/t^ft . 



[0080] 2 2l*y <tVJ*3mmt 16b (DfiWPW 
ffiHHfcWCJbft. 

[0081] 1 9J2BStt371 7 a • 17b • 17c& 
tfJWfci-f JH 8fcinBEffllHtt*T4 2 2»IBt»»t 

ftfe»^ie«»*rcftft. 

[0082] 77^M2 3a • 23bli74/l^$ 
KrSWl 6 a ■ 1 6 b<0T-fey7*y<0£trPUB*t^« 
U 19ie^fflB£B}gLoo|l||K@£fc:]R9WK 5e 
^7 4 )VJ± 1 0<OEBBB«CttlE3e*7 4 /PA 1 0OJS& 
£§ttT5&*7 4IUA1O0>7 4 ;W»SJttWf 1 6 
{c»3»"J»B^a«tftftB«rtft. 

[0083] JPEgW t LT<7)jDEa— 5 3 0 (4. 
3 Oat, !9BS^ , )K:l^t--*fc:n-5«fcjS3HR 

ntf-ttfc, v-y a-y^ • 7 **=fA • 7 vsmme 
zmmm-mm 3 0ht x-m^tixa o . 

S*t«5ft«»S*TiSRLT*ft. 
[0 084] JnEfflBBttXTM 2 2cDMffig&fcHB^ 
-MBWC^gJ-MaW 2 9 a • 2 9 b fcaHfttil-ttl 
»n**2 5 a • 2 5 b^lBBWfti t TUPEfflfif «7 
2 2fcffLTtfa*fWJ3-*'a*. £ fit J: OA 
JRfigWam 4 0 cOTffi JnED- 5 3 0 0±ffl b 
7 ^ /W» 1 0 £ fcX/CER LT J5r5Sl<0£»^ «y 7°35N 
rfflBjfcSixft. 

[0085] tPEo- 530 liiBfj^KM (02) KJ: 

3 ooenEUMc j: o , «irfespEa-7 3 o tmy 4 
>uj± 1 ontmtomwijX'BMy 4)v& 1 otcEi^ 

m£.t$\\xammm4 oo-mtmgvxmii 

»JCU/tffljtKttoT7^;l'ASJMIWl 6a • 16 

[0086] m&mmsA o\t^im^skss»-m 

%-fc-Tft 0tttf, /WXffiSritffiLst 

^#7^;kAi 0 x-nimmir&mi&f&m 

[0087] 05C*tJ:'5C, 7-<^ASJ*» 
ttl6a<7)jgffite % *0)*^*rtKBfS<OBIIitav^ 
i!i 'J 7S5 1 6 c ^»jfijWBS-fr, 7 4 ^ASJMWJ 1 6 
ac7)ig®i^*7 ^A 1 O^ffitOSMSiffila^ 
®M$^T^*7^;PA1 OO0iE^?:i!'' > ^< LTVi 
ft. i«0J:d«rfly7"ail6c{i7^/PAiJ*iWl6 
b fc t Rfll^lfiAItt ft ^ t ft . 

[00883 06 \$-$.%mL<7M£.<F>m-* 
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?. 1 7 a • 1 7 b • 1 7 c izmfrtlt&m 

SECIi, «tt3717al:«tt:3717bfc<0|SL ft 
TKttnr l 7 a fc&ttnr l 7 c bnfflzts^XE* 

zmm^mmmm^M^m^&mzx-oxmmm 
mmmizis^-m. mnzzm) zz 

[00 89] 06W77ki\ iEtt*Wa71 7aO 
0 fc L^ftS^T-a Uc5£«7 * /WA 1 0 tcfctt 
£PMft<?)ftB£^U 7 4>kM OtfflK 

tie***. £*ui, zmzimtczmmtfrntim 

[0090] Z(r>%.m--v?UtW'%Jgl£. 

sizi&mztiz, 

[009 13 2 6 (02) {£5&t7 -f /UA 1 0<?)iBJ££ 
fc»ti>^-SX:?&tV)fi£*yH/-T"&9, #W=*5 
vv£ JijttK-te y-t 2 6 X~M%. Ltz%M7 -r /PA 1 0 
JKffifg* h t IZ%M- >y 7^N<Dffij£$:$Wt h X o iz 
LX^h. 

[0 0 9 2] MLT. 5£»7-f^A10#qi]$KU EfiS 
[11SS 2 7 A^aiK r? ;H 8 s\<o!&mz J: 0 ±lEO <fc o 

izjm? < fr&i ocommmm^mztixtiim-v 
i o tjDEo-^ 3 o t <7)mizmimt { ±m . bp 

*7 4/hM0fcHgK£*-^7W*^il^$*i 

^£«^-y7*gBN£5£«7 4/UA10fc-|g 

fcttie»wp^j«^$ti.T^<^stfcv>-cs*7 
* i onmmwmmrctu&ziixwmttPtcD 

%-'v7m*w&tht%M7 ovj* i omwfrh 
mixmmwm^ixx^< . wsmttPtnirngg 

[0093] yivti y-mm^mmco^mm 1 o o 
-m®c?>%.mt$:+Mzm&i-&tzMz. m.x-h i . 

- 1 i ttiftittP I) £ t tfx 

&*ivfctf>, ^IWMUL^. Sfc. OHP 

*>fc, $6(CJg*-v7W*>lHEli0. 8kgf/c 



t-Jl t WSfc-YK^mz-fh Z t tfXZ £v^y> s 
SLRSi**^ < & 9 , 0HP7-f ;ki»±<9Bft«Oj§jfi 

[0094] J2UtfHfcS*»S>. *^Sfi^J^*^ 1 0 
OX'it. jQEn-?3 0fcJt*7.f/l'A10£2 1kg 
fTDnE$i*\ S*--y7*^Nc7)BSr^8. 0mm, Jg 
«--y7°a5N<OfflESrl. 2kgf/cm2 ^ Lfc (« 
*-77*»N<Olt**W^ilStt2 2 0min) . 

[0095] nmmKis^xtts m&ztx o fc> 

Jg3»7 </PA 1 (06 ) <0*f|fl]ffilfc*3£ 

KW««3'fA'l 8^o&m&MSfnrS£^ffl£ft»S 

[0096] 07{i*HJ6Wfffiffl Lfc3c£0HW>IIIB 
HT*6. EXtitom^VhlV-*** v + 5 013.2 
4V<7)DC%mk I) P-X4 'yf-5 1 fcl&dC&fl&ft 

U iJlllHlSS27'\^m* i 3g8lf§ni»C:t(c«): l 9 1)183 
>f;H8^0*&mSr3fllf1--5)fll«Sri:^TV^I). ^-t 
X4 vf-50ttOFF|WRB«S220X;tRjeU3 l i. 
[009 7] t-t^7 -f-5 0(^*7^/^ 
1 0<7)^*JSH^|pI LT5£»7 -f 1 0<0^h®t^ 

0tc0iaoreKJ4»2mmfcLfc. C<ltJ:9. S»7 
1 Ot-f-tX-Y -y^5 0<7)«M^J;S«* { #< 

ztm<. muzz &3£mmm<r)gitm±thzt 

[0098] *^ife0ijt itm. mmtmtz x &%%m 
mm* m&<om 1 1 <r^wr>i. o 'yrgpN 

(t^ix^*7-f^Al 0«Lgltt^tk «66* 

JS«Hft:{i. If-^X-f vJ-5 0im®lX*>&tzl£>, 
V-^X-i «/f-5 0^'2 2 OXJfcJSttUT. "t-^X-f 

[0099] ^l^fiWt J:*itf, «£^^:i&S{i^4 0 
0'CjSiafS>l)^iffi*^-f !> i t =Sr< « ^«7 >r )V 
A 1 0 <0f&|?fe5rff itt S i t * . 

[0100] jSJK^»^i: UT-y-^X-f -y^tf){2*> 

[oion s^otw-ciih-t-tfcflajcftiMt*^ 

S-frfc h-f-tttfflLfcfcft, £#SB1 0 0^7-fe 
•y MBjh«fc«X0*-f /l^HSaiSrSttTV^u**, ffi 

*>f;H«liflfll*IJ»tTt>j:v^ 4fc, mitrnzs 
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[0 1 02] A) fflg&rJ^H 8 
»BI»£«Ie*3Kfcfct>*> (««) £Jflv\ dixSrHISIIl 
[0103] teitttffli£*7 < 1 oeoJMWc J: * 

[0 104]K«3-fiH8*4jMW»fefiE**JPiT* 

[ 0 1 0 5 ] JMO 4 /H 8 <O##li0 2 <0 J: d fcfHR 
1 flffl ffifciB a J: 3 fc LX V ^ . 7 4 )VJ* 

[0 1 0 6] ®5834/l^ftgWl90tf»fcLTli*& 
tttteftfu IM#U^*><o#J:i\ mUf. 7x7 

li, jKUTSMSKMK PEEK» PES! 
la. PPS^Ii, PFAffiH, PTFEMR FEPf 

n. Lcpwwrirtwwftkiv^ 

[0107]It3T17a, 17b, 17cRtffH8 

[0 1 0 8] iU83>f;H 8cr>WmU Jl&ftmtl 9 
frb(T)B\imt%h1i>l8a. ■ 18b (05) fcoUT 

[0 109] B) 5&f7 4/l-Al 0 

[0 1 10] *Hit«<0iB»7 4/l/Ai Oti. 7^A 

mm&mm 5 vnmzwwa 2 1 , $ uztm® 
mmm 1 1 ufca^«3t«>s*7 ^ /ua 1 0 

[0111] zfffflusmMsimmsmmMk 1 
xtmt ztmz. tmsmt ixnnmwygm? < 

[0112] m&mj§ 5 1 2 1 (Diswmm. 
w&m 2 btmm 1 1 <mn^m<r>tzmz. &mmz? 

[0113] •H«»tt'C**J&|f7 4 /PA 1 Otcfcu 



mm i *«n-7^fei!fflroT'j)S . tm itzx ? 

ffffl't 6 CI t ffflH&HMi 5 £MttSWa£ LT W 
EWIHB^ 5 iOJrcSHBBfcUrfKi 
#»tt*2 ■8ffll^U«f7^^ 1 0£#£ 

insfti-s fem-vTumzm&zix&mzmpztm; 

txhi—t mmmm^m $ ft s . 

[0 1 14] a. m&mms 

m&m:m 5 *ms.-ti vf>j ,7 x$mt . -v* 

/k ft* Mftsus, -7^-3^;^^^^ 

[ 0 1 1 5 ] £«7 4/PA 1 0cO|*|iafflc0WAtt 

l*Lhfc:*B LT. --y^-'J y^.yir;u- ij y-^ 

[0 116] 4fc, V^'J"/^'X^«^C^-y^^;^SrfflV^ 

^7 1 o^linEi^fcWt** 1 ?^^ 
[0117] ffitS9»R« 5(29Kt «SlX^jgi; ix 

0 hiih®mzmmmmzithmL<\t&mtfm 
u\ x'omKn. wm~>z s! ?mwMbb-o£iz£ 
mmtf\t%m®%%-"; t < -y *nv&£& 

[0118] mMtstamsit* ztibn&m-? b y y 

^X+{c-t5S'y^xa^^U$^|,;tT\ «BR 
#BSRrt£ttT3r< , g»7 -f /PA 1 OcoftmmcDffim®. 

[0 1 1 9] ioT. 

lfiU>. eaS»tt<7)«V^9 5-y^^i:UT{is M 
ft«Bi* t A*1WC««flBt*'5rtaft*'>* • ^57 

[0 12 0] tK. ^7^-v77.m-i^Wi^hZb 

J:oTs «*7-f;>ArtigffloJi»«fiii:^JS 
fiOJ^StJ; l»ffl^^®jST'# h <r>X\ %mzbtz<0. 

%X7 < )va i o b , &3&&mmt4 o - 7< )vj±-m 
ma sbnfmm&zm&Ghzbwx'**. 
[0121] ztitoco-bjsvfTsfZTcommt. o. 

l^lOummtLW Ztl£*)&kX'i>7&'hX'l>. 
+ft%Wm&t:1%&Zb&X'Z%i\ itz. ZtlboM 
WftWiZ tl&Wtf&SMM 5 <7)MW if 1 0 m m J: 0 fc 

4LV\ eg* ^ lJfi , 5i)7<#V^i:. WcS^OIHlfl 



(10) 1flS20 0 1-6 8 68 (P2001-6868A) 



1 0 tf$g» I X 1 1 0 S*l*» t> ft . 
[ 0 1 2 2 ] -fe9 5 -y*Xtt*«>#**ttaWcJfitT 
B6R£tft«r k tfX'Zhtf, 0. 2~2 0M*%*W 

[0123] ffittt9B£fl 5 <Off*M\ 8:*>5$r*3*i 
ft?c&&£ iOJ?<,3&>o200/i mJSIT tctfi £ t # 
ff*U>. [m] (J, MUQHOAikiKf 

[Hz] kSaffjtzfc^t&ttP [Qm]t 
<j = 503x (p/f m) 1/2 
i:£Sftft. 

[0124] £ft«1IH^mMtft«^W«iDW> 

mz^ixa*). zti£r)m->tz*>xuwmfcco%. 

ftb'<nx*Jl>¥-liZ(OU2£X'XimZtiX^& (0 
9) . 

[0125] m&mMsmzmt i<mum 

&± 1 0 0 u miilT*U V i . WffttftJKJI 5 Off*** 1 
[0126] *ft«attttT&*im*&!tl 5 ( gft 

HS#flffi£«ffi, - -y -y h iMvfc+f >m 

j<xy-yh^mttx. sfctf'Mia&^fctftts-itfc 
x-h^tz. 

[0127] J^oflKolHtttXflMi 5 it. %.%y < 

>V2± 1 0flJ^<oa»tt£|filJ:3-e\ %.*7 4JUJ» 1 0 

fc . jwrkwwm o • 7 < tvj*3mmt 1 6 fcofgis 

JHJt*«M-*tMHM!3. J:oT, Jg^lSglOOO 
B» WW? £ffii$-f ft - 1 ft . 
[0 1 283 b. 5¥ttl2 

5WS12I4, y'j3-y^> 7>y#3 r A, 7WPi/ 
bilk. 



[0 1 29] WttJI20)ffSttl 0-5 0 0/xm*«ff4 

u*. iowiti2ttjg»ii«ift«*flMi'tife«>c < & 

[0130] *9-M**WSW-**a, «rC5*B« 

<. 6^*^v^TI43lfiWfcWftv». 3I14J12C7) 

LTtis 10// m jrFT't«IE«» £> ft V Mi h 
-flcoDflfl tilts! t § irfHflBfcSRA 5* 5 %4 LT 1 1 
0. ttl, 51141 2 # 1 0 0 0 u m BLhtfMl^tJiWtt 

tfgtL^S. J;0»4L<(±®ttJi2»ffAii5O~ 
5 0 0^m* ? ^V\ 

[0131] 3¥ttJI2{i, WftWr^iktMEIWrP 
S> I) v Mi h -7--® t ^DflflKafi! L # ti-fB«3tiRA 7 
* 5 l6±tTt4a. 5¥tt«20«JStLT<i6 
0- (JIS-A: JIS-K AWtiMMk)&Ts£ 
*)mi<lt45' UXTifiiW 3¥ttl20^g«* 
AtCMtTJi. 6X1 0" 4 ~2X 1 O- 3 [cal/cm-sec 
• deg ] jftfia9*A36»6 X 1 0" 4 [cal/cm • se 

c -deg ] jot'hsmtefcii. m,m^<. 
m?4frj» i o<rm.m (mm 1 ) ic*rt«autjuw 

M<=5:S. »g^A^2xl0" 3 [cal/cm-sec -de 

ffi«*Aji*3WBWk-f *. £ixm&mmMi6x 1 o 

" 4 ~2 x 1 0' 3 [cal/cm • sec • deg ] # { &V\ J; 
£L<ti8x 1 0-'~l . 5X10- 3 [cal/cm-sec • 
deg ] tffkW 

[ o 1 3 2 ] c . mmm 1 

a-yd'A. 7-yS^A, ^U3-yaTA, pfa s p 
TFE> FEPgk?)|^tt36»^ffiRttoJ:v^«fi^«R 

•rftit^t'tft. 

[0 133] SIMS 1«0W$ Iil~l 00jum#Sf4L 

^-5^IBJ)a*<l6i'f ft . 4fc. SIS1* J 1 OO^mSr® 
x ft fc J*g»WW tt ft k v ^ [B]&#?6£ L. ^tffil 

m+^toxLto. 

[0 1 34] C) ft A 

*HJit0iJO^^7 4 1 0 OftJ&i, MS« 1 1 IX 
PFA3 0jum. 3Mt«2fcUT^U3-yrfA3 0 0 

m m , m&%®m 5 tix. y-mzm 1 ^ m^nt 

*9*e : F$:~-y^;K*lt5. 5^4%^$*^^ 
^-o^6 0/im*^ : 5:ft. 

toi35] *mmx*m&fmm 5 t:««s-«:tt 
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^cosfc***!!, rsH&comikmmziii. 1 ooo 
**«im«ifcwiitt*iRtfc *>t*s . 

[0136] it^t LTJflVXfcSB*? * ;ki» 1 O^fll 

mitij&itift&mowii 2<ommf&ni>o"ct>i. bp 
vthf&iy ovm 1 0 tm&m. *mtamx 34 

WW»M&15T*ttfc<, *fcW9»W*B!M-4-«y*- 
/l^&S3£8 l JI3£l&ftT^I>C:fcT\ WiEM** 
SSI. 5*ttl2te-ovvcU:, lWtiKH--C 

a*, itmivfem? < >i>m 1 ooss&ji 30!^ 
#nss0jo5g*7 ^aio oawtttftjRi 5 ojiff 

(6 0;um) i:Hgst5SrSJ:5fc:6 0jumtK3£Lfc. 
^{CiO, £Jf 1 • 2 ■ 3cr>jSJfiiJt^Jt*HMCT 



[0137] *9kMWfwm*, %mkw. 1 0 ocoi 

[ 0 1 3 8 ] £? , JtfRWeojg*? 4 A- A 1 

0 frS* Lfc** a3@tm 1 0 0 Sr 7Jb>*r5-WU9B 

[0139] JtlR01*>5g»7 4 /kfcl 0 "Wi. *<0* * 

fcfcft, WWWk LT»»2/ 'J l g 7 /l^tf 

iiiHurrsb« 1 9 cctsjeui. 

[0140 3 -etT, A4-9--fXtt*107J»3ttt-t* 
tSftTOiaBBfl 0 OOMBWI^i:. XV .y/ltt 

[0141] ^Kh^^t^^Tti, 5£*7.f/kA,l 0 

*««»ea¥aT»*inEn-5 3 0 (cfiannn&r&fli 

jST****>?, IBi!)WW^(ijDEo-7 3 0Oltth;u^ 

mi 



V)v? *• 1 0 mmmmtm-m^ tsmthz tti 

[0142] XV -yTfWWCtt, MEHttP t Mo 
-7 3 0 ST'ltttS X 'J -y 7V)*£*£ . 

*y 77V)l8£tt, £*§i£Sl 0 OfcKttfcixfcSHiS-fe 

ioofrt>mztLtzfrmmhi>cox\ tmm 
b-tfix-^h. mmmt. 1 o-nmsmzn^x. w 

0^5 0 0 0^-^!:, &&9 5000-1 00 00 

[0 143] £*i4>*>ISJft£, ?llO||Sfem&Wt® 
mcoffipJrlzuk't. 

[0 144] ^1 iZijktX 0 fc. tmmc0fe%7 < )VM 
10T'i4, lQJfflWWMZM&X\miy)V9ifi 
2. 3kg f • cmtijQtfc. ifUi, 7V-XV>*4 

)vmtm?tLtzz\ t lei. trv -xcogitt . &»ic 

[ o 1 4 5 ] wams(±x y »nwi4 , #-*ik 
mmmx'\t, mmh/urmMzx*), 

XV •?T%$imtfti£kLtz. 
[0 1463 -*, *mt«Ttt» lAffll^^T, 

h&tss. 

[0 1473 Sfcfc, lO^&fflSft&fcfc'VvCk, KM 
W^tt+0. 3kg f • cm^lgjDtCjfpi^tlTfc 

x v v rmxwRt temx-mL-tz z t 

[0 1483 ZW&olZ* *HltW<0^»7 ^A10 

x-%h. 

[01493 
[*13 

















KIDNU^ (ksf-cm) 
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3.0 


2.8 


2.6 




3.3 <+0.3> 


3.0<K).2> 


4.9 <+2.3> 
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0 




0 


0 


131/5000 



[01503 <nz2co9mM> mz&2<7)mmuz^ 

TRW*. mTtc^l»^*7-f;WAl Onft&Z® 



[01513 1 ) Sf7O^10 
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$m&Me>%%y < foi* 1 o i> , mm i 8 cos* 

74/^1 otHUMc, S*7-r;WAi ocofiJUHt;:. 
SBS»5*RWI:. IOifllli:#*$r*j£H, Mftt^ 

[01523 £^jfifii»fc. stttffli -cfflv^aaps 

[0 1 5 3] 4fc, j8St0»l^*9S-y^^*4MK3-e- 
[0 1 54] 5Si7^Al 0<0rtfflffifcJBIM-6SSR 

saw 4 o • 7 -< ;uAi»aw 1 6 <w»cog£*>m 
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CLAIMS 



[Claim(s)] 

[Claim 1] The heating component which is a heating component to which one field slides with supporter 
material and the field of another side heats a heated member in contact with a heated member, and is 
characterized by preparing the metal layer which distributed either [ at least ] the ceramic particle or the 
synthetic-resin particle in the metal matrix in supporter material and the field on which it slides. 
[Claim 2] It is the heating component to which one field slides with supporter material and the field of another 
side heats a heated member in contact with a heated member. It is the heating component which prepares the 
metal layer which distributed either [ at least ] the ceramic particle or the synthetic-resin particle in the metal 
matrix in supporter material and the field on which it slides, and is characterized by the supporter material side 
of this layer carrying out the laminating of the metal layer which consists of a single metal or an alloy at an 
opposite side side further. 

[Claim 3] It is the heating component according to claim 1 which the ceramic particle distributed in said metal 
matrix consists of at least one kind in the graphite which also spreads boron nitride, or molybdenum disulfide, 
and is characterized by the particle size being 0.1-10 micrometers. 

[Claim 4] It is the heating component according to claim 2 which the ceramic particle distributed in said metal 
matrix consists of at least one kind in the graphite which also spreads boron nitride, or molybdenum disulfide, 
and is characterized by the particle size being 0.1-10 micrometers. 

[Claim 5] The heating component according to claim 1 or 3 characterized by all the contents of a ceramic 
particle being 0.2 - 20 % of the weight in the metal layer by which said ceramic particle is distributed in said 
metal matrix. 

[Claim 6] The heating component according to claim 2 or 4 characterized by all the contents of a ceramic 
particle being 0.2 - 30 % of the weight in the metal layer by which said ceramic particle is distributed in said 
metal matrix. 

[Claim 7] It is the heating component according to claim 1 which the synthetic-resin particle distributed in said 
metal matrix consists of a fluororesin, and is characterized by the particle size being 0.1-10 micrometers. 
[Claim 8] It is the heating component according to claim 2 which the synthetic-resin particle distributed in said 
metal matrix consists of a fluororesin, and is characterized by the particle size being 0.1-10 micrometers. 
[Claim 9] The heating component according to claim 1 or 7 characterized by all the contents of a synthetic-resin 
particle being two to 40 volume %s in the metal layer by which said synthetic-resin particle is distributed. 
[Claim 10] The heating component according to claim 2 or 8 characterized by all the contents of a synthetic- 
resin particle being two to 50 volume %s in the metal layer by which said synthetic-resin particle is distributed. 
[Claim 1 1] The metal matrix by which said particle is distributed is a heating component given in any of claims 
1-10 characterized by being nickel or a nickel radical alloy they are. 

[Claim 12] A heating component given in any of claims 1-11 characterized by having the layer which carries 
out electromagnetic-induction generation of heat according to an operation of an alternating magnetic field they 
are. 

[Claim 13] A heating component given in any of claims 1-12 characterized by having a mold release layer on 
the front face by the side of a heated member they are. 

[Claim 14] A heating component given in any of claims 1-13 characterized by being body of revolution they 
are. 

[Claim 15] A heating component given in any of claims 1-13 characterized by being endless film-like body of 
revolution they are. 
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[Claim 16] Heating apparatus characterized by having a heating component given [ as a heating component 
which heats a heated member ] in any of claims 1-1 5 they are. 

[Claim 17] Heating apparatus characterized by a heating component being a heating component given in any of 
claims 1-15 they are in the heating apparatus which has the heating component to which one field slides with 
supporter material, and the field of another side touches a heated member, and heats a heated member by this 
heating component. 

[Claim 18] Heating apparatus characterized by a heating component being a heating component given in any of 
claims 1-15 they are in the heating apparatus which has the heating component to which one field slides with 
supporter material, and the field of another side touches a heated member, and the pressurization member which 
carries out a pressure welding to supporter material through this heating component, and forms nip, carries out 
pinching conveyance of the heated member between the heating component of said nip section, and a 
pressurization member, and heats a heated member by the heating component. 

[Claim 19] Said heating component is heating apparatus according to claim 18 characterized by following and 

• driving to a pressurization member or a pressure- welding member by friction of the front face of the pressure- 
welding member and heating component which carry out a pressure welding to said pressurization member or a 
heating component peripheral face. 

* [Claim 20] Heating apparatus given in any of claims 16-19 characterized by for said heated member being a 
recorded material which supported the non-established toner image, and carrying out heat fixing of the non- 
established toner image by the heat of a heating component at a recorded material they are. 

[Claim 21] Heating apparatus given in any of claims 16-20 characterized by having a means to make an 
alternating magnetic field act and to carry out electromagnetic-induction generation of heat of said heating 
component they are. 

[Claim 22] Image formation equipment characterized by a heating fixing means being heating apparatus given 
in any of claims 16-21 they are in the image formation equipment which has an image formation means to form 
a non-established toner image in a recorded material, and a heating fixing means to make a recorded material 
carry out heat fixing of the non-established toner image. 

[Claim 23] Said image formation equipment is image formation equipment according to claim 22 characterized 
by color picture formation being possible. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a heating component, heating apparatus, and image formation 
equipment. 

[0002] It is related with the heating apparatus equipped with the heating component to which one field slides 
with supporter material and the field of another side heats a heated member in contact with a heated member in 
more detail, and this heating component as a heating means of a heated member, and the image formation 
equipment equipped with this heating apparatus as image heating anchorage devices. 

[0003] the image heating apparatus (a heating anchorage device — ) which makes a recorded material carry out 
heat fixing of the non-established image which made the recorded material carry out formation support of the 
heating apparatus for example, in image formation equipment as a permanent fixing image in this invention 
They are a heating fixing assembly, the image heating apparatus to which assumption arrival of the non- 
established image is heated and carried out, the image heating apparatus which heats the recorded material 
which supported the image and reforms front-face nature, such as gloss, and equipment which heat-treats 
[ lamination / desiccation, ] other heated material. 
[0004] 

[Description of the Prior Art] Hereafter, the image heating anchorage device of image formation equipment is 
made into an example, and is explained. 

[0005] Conventionally, in image formation equipment, the equipment of a heat mechanical control by roller is 
widely used as an anchorage device which makes a recorded material side carry out heating fixing of the non- 
established toner image which carried out formation support indirectly [ a recorded material ] or directly with 
the proper image formation process means as a permanent fixing image. In recent years, although the equipment 
of a film heating method is put in practical use from the quick start or a viewpoint of energy saving, the 
equipment of the electromagnetic-induction heating method which makes the film itself which consists of a 
metal as a still more efficient anchorage device generate heat is proposed. 

[0006] JP,5 1-1 0973 9,U is made to guide an eddy current to the metal layer of the fixing film as a heating 
component (heating element) by the alternating magnetic field, and the induction-heating anchorage device 
made to generate heat with the Joule's heat is indicated. This could make the direct fixing film generate heat by 
using generating of the induced current, and has attained the fixing process more efficient than the anchorage 
device of the heat mechanical control by roller which makes a halogen lamp a heat source. 
[0007] However, since the energy of the alternate magnetic flux generated with the exiting coil as a magnetic 
field generating means is used for the temperature up of the whole fixing film, its heat loss is large. Therefore, 
the rate of the energy which acts on fixing to the supplied energy was low, and there was a fault that 
effectiveness was bad. 

[0008] Then, in order are efficient and to obtain the energy which acts on fixing, the exiting coil was made to 
approach the fixing film which is a heating component, or alternate-magnetic-flux distribution of an exiting coil 
was centralized near the fixing nip section, and the efficient anchorage device was devised. 
[0009] The outline configuration of an example of the anchorage device of the electromagnetic-induction 
heating method which made the fixing nip section concentrate alternate-magnetic-flux distribution of an exiting 
coil on drawing 1 1 , and raised effectiveness is shown. 

[0010] 10 is the fixing film of the shape of a cylinder as a heating component which has an electromagnetic- 
induction exoergic layer (a conductor layer, a magnetic layer, resistor layer). 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/24/2006 



JP 5 200 1-006868, A [DETAILED DESCRIPTION] 



Page 2 of 18 



[001 1] 16 is cross-section abbreviation half circular ** type film supporter material, and makes the outside of 
this film supporter material 16 have carried out outer fitting of the cylindrical fixing film 10 loosely. 
[0012] 15 is the magnetic field generating means arranged inside the film supporter material 16, and consists of 
an exiting coil 1 8 and a magnetic core (core material) 1 7 of E mold. 

[0013] 30 is an elastic pressurization roller, it makes the fixing film 10 insert, makes the fixing nip section N of 
predetermined width of face (heating nip section) form with the inferior surface of tongue of the film supporter 
material 16, and predetermined contact pressure, and has carried out the mutual pressure welding. The magnetic 
core 17 of said magnetic field generating means 15 is made to correspond to the fixing nip section N, and is 
arranged. 

[0014] The rotation drive of the pressurization roller 30 is carried out by the driving means M at the 
counterclockwise rotation of ****. By the rotation drive of this pressurization roller 30, turning effort acts on 
the fixing film 10 by the frictional force of said pressurization roller 30 and external surface of the fixing film 
10. Said fixing film 10 rotates the periphery of the film supporter material 16 with the peripheral velocity 
- corresponding to the peripheral velocity of the pressurization roller 30 of **** mostly clockwise, while the 
inside sticks to the inferior surface of tongue of the film supporter material 16 and slides in the fixing nip 
section N (pressurization roller drive method). 

[0015] The film supporter material 16 carries out the duty which plans conveyance stability at the time of the 
pressurization to the fixing nip section N, the exiting coil 1 8 as a magnetic field generating means 1 5 and 
support of the magnetic core 17, support of the fixing film 10, and rotation of the fixing film 10. This film 
supporter material 16 is an insulating member which does not bar passage of magnetic flux, and the ingredient 
which can bear a high load is used. 

[0016] The schematic diagram of the lamination of the fixing film 10 as a heating component is shown in 
drawing 12 . The fixing film 10 is a complex film which has the mold release layer 1, the elastic layer 2, and the 
exoergic layer 3 in order inside from an outside. The mold release layer 1 consists of good fluororesins of mold- 
releases characteristic, such as PFA, etc. The elastic layer 2 consists of synthetic rubber which is rich in the 
elasticity of silicone rubber etc. The exoergic layer 3 is a layer which carries out self-generation of heat 
according to the eddy current by electromagnetic induction, and consists of ferromagnetic metals, such as 
nickel. Although non-magnetic metal may be used for this exoergic layer 3, exoergic effectiveness falls 
compared with the case where a ferromagnetic metal is used. 

[0017] An exiting coil 18 generates alternate magnetic flux according to the alternation current supplied from a 
non-illustrated excitation circuit. Alternate magnetic flux is intensively distributed over the fixing nip section N 
with the magnetic core 17 of E mold corresponding to the location of the fixing nip section N, and the alternate 
magnetic flux makes the exoergic layer 3 of the fixing film 10 generate an eddy current in the fixing nip section 
N. This eddy current makes the exoergic layer 3 generate the Joule's heat with the specific resistance of an 
electromagnetic-induction exoergic layer. 

[0018] Electromagnetic-induction generation of heat of this fixing film 10 is intensively produced in the fixing 
nip section N over which alternate magnetic flux was distributed intensively, and the fixing nip section N is 
heated efficient. 

[0019] Temperature control of the temperature of the fixing nip section N is carried out so that temperature 
predetermined by the current supply source to an exiting coil 18 being controlled by the temperature control 
control system including a temperature detection means (un-illustrating) may be maintained. 
[0020] It **, the rotation drive of the pressurization roller 30 is carried out, the fixing film 10 of the shape of a 
cylinder as a heating component rotates the periphery of the film supporter material 16 in connection with it, 
electromagnetic-induction generation of heat of the fixing film 10 is made as mentioned above by the electric 
supply to the exiting coil 18 from an excitation circuit, and the fixing nip section N starts to predetermined 
temperature. And the recorded material P with which the non-established toner image t conveyed from the 
image formation means section (un-illustrating) was formed in the condition that temperature control was 
carried out Between the fixing film 10 of the fixing nip section N, and the pressurization roller 30, upward, i.e., 
a fixing film plane, an image side counters, and is introduced, in the fixing nip section N, an image side sticks to 
the external surface of the fixing film 10, and pinching conveyance is carried out in the fixing nip section N 
together with the fixing film 10. In the process in which pinching conveyance of the recorded material P is 
carried out together with the fixing film 10 in this fixing nip section N, the fixing film 10 is heated and heating 
fixing of the non-established toner image t on a recorded material P is carried out. After passing the fixing nip 
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section N, from the peripheral face of the fixing film 10, a recorded material P separates and is conveyed. 
[0021] 

[Problem(s) to be Solved by the Invention] However, there were the following problems in the anchorage 
device of a configuration of that the inner skin of the fixing film 10 as a heating component which was stated 
above slides with the front face of the film supporter material 16. 

[0022] That is, in order that the inside of said fixing film 10 and the front face of the film supporter material 16 
may carry out rubbing of the time of rotation of the fixing film 10 in the fixing nip section N, the sliding nature 
between the inside of the fixing film 10 and the front face of the film supporter material 16 influences the 
driving torque of an anchorage device greatly. If this sliding nature is bad in pressurization roller 30 drive, the 
sliding friction of the fixing film 10 and the film supporter material 16 will become large, and it will especially 
be easy to generate a slip between the fixing film 10 and the pressurization roller 30 of a drive means of 
communication. It is easy to generate a slip between the recorded materials P and the pressurization rollers 30 
which are especially conveyed with the fixing film 10 at the time of ****. 

[0023] This sliding friction is so large that the welding pressure concerning the fixing nip section N is large. 
When using especially as an anchorage device of full color image formation equipment with much toner 
******, in order to raise fixable, it is necessary to enlarge welding pressure and to take large nip width of face 
from the anchorage device of mono-color picture formation equipment. Moreover, in order to raise the 
permeability of the color toner image on an OHP film, it is necessary to enlarge welding pressure, to make 
higher planar pressure in the fixing nip section N, and to graduate a toner image front face. Thus, if it is used as 
an anchorage device of full color image formation equipment, since welding pressure is high, a sliding friction 
will be large and it will become remarkable slip generating it. 

[0024] When a slip is generated at the time of **** of the recorded material P which carried the toner image t, 
the toner image t is disturbed by superfluous heat supply and a superfluous slip, and the remains of a slip occur 
on an image. Moreover, it is easy to generate a jam with this slip, without the ability of the delivery timing of 
the recorded material P in an anchorage device delivering paper well behind time. Furthermore, since the big 
driving torque to the drive motor of an anchorage device was required so that the sliding friction at the time of 
rotation of the fixing film 10 is large, there was a problem on which the cost of a drive motor goes up. 
[0025] In order to solve the above problems, there is a method of making the sliding friction at the time of 
rotation of the fixing film 10 mitigate by making lubricant, such as high temperature grease, intervene between 
the inner skin of the fixing film 10, and the film supporter material 16 as proposed by JP,5-27619,A. 
[0026] However, if it continues using high temperature grease under an elevated temperature like the interior of 
an anchorage device, grease will deteriorate, or the amount of grease distributed over the fixing nip section N 
which is the sliding section will decrease, and lubricity will be lost, furthermore, the crack at the time of sliding 
of the metal layer of the inner skin of the fixing film 10 depended for the ability deleting — the — it can delete 
and lubricity is lost also for powder. Thus, even if it applies high temperature grease, the condition that a sliding 
friction is low does not last long, but has the inclination which a sliding friction increases gradually. Therefore, 
there was a problem on which conveyance of a recorded material P becomes unstable, slips of a recorded 
material P occur frequently, and the jams in a poor image and an anchorage device occur frequently, so that it 
continued using an anchorage device. 

[0027] Therefore, it is necessary to raise the lubricity of the inside of the fixing film 10 as a heating component, 
or the front face of film supporter material 16 the very thing, without depending on spreading of said lubricant. 
[0028] Then, this invention reduces a sliding friction with the supporter material of the heating component to 
which one field slides with supporter material and the field of another side heats a heated member in contact 
with a heated member, and aims at controlling the increment in the sliding friction by **** durability further. 
[0029] 

[The means which invention is going to solve] This invention is the heating component, heating apparatus, and 

image formation equipment which are characterized by the configuration described below. 

[0030] (1) The heating component which is a heating component to which one field slides with supporter 

material and the field of another side heats a heated member in contact with a heated member, and is 

characterized by preparing the metal layer which distributed either [ at least ] the ceramic particle or the 

synthetic-resin particle in the metal matrix in supporter material and the field on which it slides. 

[003 1] (2) It is the heating component to which one field slides with supporter material and the field of another 

side heats a heated member in contact with a heated member. It is the heating component which prepares the 
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metal layer which distributed either [ at least ] the ceramic particle or the synthetic-resin particle in the metal 
matrix in supporter material and the field on which it slides, and is characterized by the supporter material side 
of this layer carrying out the laminating of the metal layer which consists of a single metal or an alloy at an 
opposite side side further. 

[0032] (3) It is a heating component given in (1) which the ceramic particle distributed in said metal matrix 
consists of at least one kind in the graphite which also spreads boron nitride, or molybdenum disulfide, and is 
characterized by the particle size being 0.1-10 micrometers. 

[0033] (4) It is a heating component given in (2) which the ceramic particle distributed in said metal matrix 
consists of at least one kind in the graphite which also spreads boron nitride, or molybdenum disulfide, and is 
characterized by the particle size being 0.1-10 micrometers. 

[0034] (5) A heating component given in (1) characterized by all the contents of a ceramic particle being 0.2 - 
20 % of the weight in the metal layer by which said ceramic particle is distributed in said metal matrix, or (3). 
[0035] (6) A heating component given in (2) characterized by all the contents of a ceramic particle being 0.2 - 
- 30 % of the weight in the metal layer by which said ceramic particle is distributed in said metal matrix, or (4). 
[0036] (7) It is a heating component given in (1) which the synthetic-resin particle distributed in said metal 
matrix consists of a fluororesin, and is characterized by the particle size being 0.1-10 micrometers. 
[0037] (8) It is a heating component given in (2) which the synthetic-resin particle distributed in said metal 
matrix consists of a fluororesin, and is characterized by the particle size being 0.1-10 micrometers. 
[0038] (9) A heating component given in (1) characterized by all the contents of a synthetic-resin particle being 
two to 40 volume %s in the metal layer by which said synthetic-resin particle is distributed, or (7). 
[0039] (10) A heating component given in (2) characterized by all the contents of a synthetic-resin particle 
being two to 50 volume %s in the metal layer by which said synthetic-resin particle is distributed, or (8). 
[0040] (1 1) The metal matrix by which said particle is distributed is a heating component given in any of (1) to 
(10) characterized by being nickel or a nickel radical alloy they are. 

[0041] (12) A heating component given in any of (1) to (1 1) characterized by having the layer which carries out 
electromagnetic-induction generation of heat according to an operation of an alternating magnetic field they are. 

[0042] (13) A heating component given in any of (1) to (12) characterized by having a mold release layer on the 
front face by the side of a heated member they are. 

[0043] (14) A heating component given in any of (1) to (13) characterized by being body of revolution they are. 

[0044] (15) A heating component given in any of (1) to (13) characterized by being endless film-like body of 
revolution they are. 

[0045] (16) Heating apparatus characterized by having a heating component given [ as a heating component 
which heats a heated member ] in any of (1) to (15) they are. 

[0046] (17) Heating apparatus characterized by a heating component being a heating component given in any of 
(1) to (15) they are in the heating apparatus which has the heating component to which one field slides with 
supporter material, and the field of another side touches a heated member, and heats a heated member by this 
heating component. 

[0047] (18) The heating component to which one field slides with supporter material, and the field of another 
side touches a heated member, In the heating apparatus which has the pressurization member which carries out 
a pressure welding to supporter material through this heating component, and forms nip, carries out pinching 
conveyance of the heated member between the heating component of said nip section, and a pressurization 
member, and heats a heated member by the heating component Heating apparatus characterized by a heating 
component being a heating component given in any of (1) to (1 5) they are. 

[0048] (19) Said heating component is heating apparatus given in (18) characterized by following and driving to 
a pressurization member or a pressure-welding member by friction of the front face of the pressure-welding 
member and heating component which carry out a pressure welding to said pressurization member or a heating 
component peripheral face. 

[0049] (20) Heating apparatus given in any of (16) to (19) which said heated member is a recorded material 
which supported the non-established toner image, and is characterized by carrying out heat fixing of the non- 
established toner image by the heat of a heating component at a recorded material they are. 
[0050] (21) Heating apparatus given in any of (16) to (20) characterized by having a means to make an 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/24/2006 



JP,2001-006868,A PET AILED DESCRIPTION] 



Page 5 of 18 



alternating magnetic field act and to carry out electromagnetic-induction generation of heat of said heating 
component they are. 

[0051] (22) Image formation equipment characterized by a heating fixing means being heating apparatus given 
in any of (16) to (21) they are in the image formation equipment which has an image formation means to form a 
non-established toner image in a recorded material, and a heating fixing means to make a recorded material 
carry out heat fixing of the non-established toner image. 

[0052] (23) Said image formation equipment is image formation equipment given in (22) characterized by color 
picture formation being possible. 

[0053] <****> ~ lubricity boils markedly the metal layer which made the metal matrix distribute either [ at 
least ] a ceramic particle or a synthetic-resin particle, and is superior to the metal layer which does not carry out 
distributed content of a ceramic particle or the synthetic-resin particle. Moreover, abrasion resistance also 
improves. 

[0054] In the heating apparatus which has the heating component which has the metal layer in which one field 
slides on this invention with supporter material, and the field of another side heats a heated member in contact 
with a heated member, and this heating component By having prepared the metal layer which distributed either 
[ at least ] a ceramic particle or synthetic resin in the metal matrix in the supporter material of a heating 
component, and the field on which it slides, the sliding friction of a sliding surface with the supporter material 
of a heating component can be reduced, and the increment in the sliding friction by **** durability can be 
controlled further. 

[0055] Therefore, since a slip of a heated member can be prevented, if conveyance of the stable heated member 
can be secured and it is in an image heating anchorage device, it becomes possible to offer conveyance of a 
high-definition image and the stable recorded material. 

[0056] Furthermore, since a thing smaller than that of driving torque can be used as a drive motor of heating 

apparatus, it leads to reduction of product cost. 

[0057] 

[Embodiment of the Invention] The operation gestalt of this invention is explained below. 
[0058] <The 1st example> ( drawing 1 - drawing 9 ) 

(1) Example drawing 1 of image formation equipment is the configuration schematic drawing of an example of 
image formation equipment. The image formation equipment of this example is the color laser beam printer of 
electrophotography process use. 

[0059] 101 is the photoconductor drum made with the organic photo conductor and amorphous silicon photo 
conductor as image support, and a rotation drive is carried out at a predetermined process rate (peripheral 
velocity) at the counterclockwise rotation of ****. 

[0060] A photoconductor drum 101 receives uniform electrification processing of a polarity and potential 
predetermined in the rotation process with the electrification equipments 102, such as an electrification roller. 
[0061] Subsequently, the laser beam 103 outputted to the electrification processing side from the laser optical 
box (laser scanner) 1 10 receives scan exposure processing of image information. The laser optical box 110 
outputs the laser beam 103 modulated corresponding to the time series electrical-and-electric-equipment digital 
pixel signal of the image information from picture signal generators, such as a non-illustrated image reader, 
(ON/OFF), carries out scan exposure and carries out the 101st page of a photoconductor drum. Thereby, the 
electrostatic latent image corresponding to image information is formed in a photoconductor drum side. 109 is a 
mirror which makes the exposure location of a photoconductor drum 101 deflect the output laser beam from the 
laser optical box 110. 

[0062] In the case of full color image formation, the scan exposure and latent-image formation about the 1st 
target color-separation component image, for example, yellow component image, of a full color image are 
made, and the latent image is developed as a yellow toner image by actuation of yellow development counter 
104Y of the 4 color color developers 104. The yellow toner image is imprinted by the 105th page of a middle 
imprint drum in the primary imprint section Tl which is the contact section (or contiguity section) of a 
photoconductor drum 101 and the middle imprint drum 105. The 101st page of the photoconductor drum after 
the toner image imprint to the 105th page of a middle imprint drum is cleaned by the cleaner 107 in response to 
removal of the adhesion residues, such as a transfer residual toner. 

[0063] The above process cycles of electrification / scan exposure, development, a primary imprint, and 
cleaning the 2nd color-separation component image (for example, a Magenta component image — ) of the target 
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full color image Magenta development counter 104M actuation and the 3rd color-separation component 
image (for example, a cyanogen component image --) cyanogen development counter 104C actuation and the 
4th color-separation component image (for example, a black component image -) Sequential execution of the 
black development counter 104BK is carried out about each color-separation component image of actuation. 
The toner image of four colors of a yellow toner image, a Magenta toner image, a cyanogen toner image, and a 
black toner image is imprinted one by one in piles by the 105th page of a middle imprint drum, and the color 
toner image corresponding to the target full color image is formed. 

[0064] It is what prepared the elastic layer of inside resistance, and the surface of high resistance in metal drum 
lifting, and a photoconductor drum 101 is contacted, or it approaches, the rotation drive of the **** is clockwise 
carried out with the same peripheral velocity as a photoconductor drum 101, and the middle imprint drum 105 
gives bias potential to the metal drum of the middle imprint drum 105, and makes the toner image by the side of 
a photoconductor drum 101 imprint to the 105th page side of said middle imprint drum by the potential 
difference with a photoconductor drum 101. 
" [0065] The color toner image formed in the 105th page of the above-mentioned middle imprint drum is 
imprinted by the field of the recorded material P sent into said secondary imprint section T2 from the non- 
illustrated feed section to predetermined timing in the secondary imprint section T2 which is the contact nip 
section of said middle imprint drum 105 and imprint roller 106. The imprint roller 106 carries out the package 
imprint of the synthetic color toner image from the 105th page side of a middle imprint drum one by one to a 
recorded material P side by supplying a toner and the charge of reversed polarity from the tooth back of a 
recorded material P. 

[0066] It dissociates from the 105th page of a middle imprint drum, and the recorded material P which passed 
the secondary imprint section T2 is introduced to an anchorage device (image heating apparatus) 100, and is 
discharged in response to heating fixing processing of a non-established toner image by the paper output tray 
which is not illustrated [ outside the plane ]. An anchorage device 100 is explained in full detail by the 
following (2) terms. 

[0067] The middle imprint drum 105 after the color toner image imprint to a recorded material P is cleaned by 
the cleaner 108 in response to removal of the adhesion residues, such as a transfer residual toner and paper 
powder. This cleaner 108 is held in the non-contact condition at the middle imprint drum 105, and is always 
held in the contact condition at the middle imprint drum 105 in the secondary imprint activation process of a 
color toner image over a recorded material P from the middle imprint drum 1 05. 

[0068] Moreover, the imprint roller 106 is also always held in the non-contact condition at the middle imprint 
drum 105, and it is held in the contact condition through a recorded material P at the middle imprint drum 105 
in the secondary imprint activation process of a color toner image over a recorded material P from the middle 
imprint drum 105. 

[0069] The image formation equipment of this example can also perform the printing mode of mono-color 
pictures, such as monochrome image. Moreover, a double-sided image printing mode can also be performed. 
[0070] A double-sided image print is outputted by front flesh-side reversal being carried out through the 
recycling conveyance device in which it does not illustrate, and the recorded material [ finishing / the image 
print of the 1st side ] P to which it came out of the anchorage device 100 in the case of the double-sided image 
printing mode being again sent into the secondary imprint section T2, and receiving the toner image imprint to 
the 2nd page, and it being introduced into an anchorage device 100 and receiving the fixing processing of a 
toner image to the 2nd page again. 

[0071] (2) The anchorage device 100 as heating apparatus in anchorage device 100 this example is equipment 
of an electromagnetic-induction heating method. The transverse-plane model Fig. of an important section and 
drawing 4 of the crossing side-face model Fig. of the important section of the anchorage device 100 of this 
example [ drawing 2 ] and drawing 3 are the vertical section model Figs, of an important section. 
[0072] The anchorage device 100 of this example is equipment of a pressurization roller drive method and an 
electromagnetic-induction heating method using the fixing film of the shape of a cylinder of electromagnetic- 
induction febrility as a heating component like the anchorage device of above-mentioned drawing 1 1 . The 
same sign is given to the equipment of drawing 1 1 , and common common configuration member and part, and 
explanation for the second time is omitted. 

[0073] A magnetic field generating means consists of magnetic core 17a, 17b, 17c, and an exiting coil 18. 
[0074] It is the member of high permeability, and magnetic core 17a, 17b, and 17c have the good ingredient 
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used for the core of transformers, such as a ferrite and a permalloy, and is good to use a ferrite with little [ it is 
more desirable and ] loss of at least 100kHz or more. 

[0075] The excitation circuit 27 ( drawing 5 ) is connected to the exiting coil 18 at electric supply section 18a 
and 18b. This excitation circuit 27 can generate now 20 to 500kHz high frequency in switching power supply. 
[0076] An exiting coil 18 generates alternate magnetic flux according to the alternation current (high frequency 
current) supplied from the excitation circuit 27. 

[0077] 16a and 16b are cross-section abbreviation half circular ** type film supporter material, oppose an 
opening side mutually, constitute an approximate circle prism, and make the outside have carried out outer 
fitting of the fixing film 10 of the shape of a cylinder which is a heating component loosely. 
[0078] Said film supporter material 16a holds magnetic core 17a, 17b and 17c as a magnetic field generating 
means, and an exiting coil 18 inside. Moreover, the right heat-conduction member 40 which makes a space 
perpendicular direction straight side like drawing 4 at film supporter material 16a is arranged inside the fixing 
film 10 by the opposed face side with the pressurization roller 30 of the fixing nip section N. 
[0079] This right pyroductivity member 40 is a member which supports the fixing film 10 from that inner skin 
to the welding pressure of the pressurization roller 30 in the fixing nip section N. Aluminum is used for the right 
thermal-conductivity member 40 in this example. Thermal conductivity k is k= 240 [W-m -1 and K-l], and said 
good heat-conduction member 40 is thickness 1 [mm]. Moreover, the right heat-conduction member 40 is 
arranged out of this magnetic field so that it may not be influenced of the exiting coil 18 which is a magnetic 
field generating means, and the magnetic field generated from magnetic core 17a, 17b, and 17c. You specifically 
arrange the right heat-conduction member 40 in the location which separated magnetic core 17c to the exiting 
coil 1 8, you make it located in the outside of the magnetic path by the exiting coil 1 8, and he is trying not to 
affect the right heat-conduction member 40. 

[0080] 22 is the oblong rigid stay for pressurization which the inside flat-surface section and the right heat- 
conduction member 40 of film supporter material 16b were made to contact, and was arranged. 
[0081] 19 is an insulating member for insulating between the rigid stays 22 for pressurization with magnetic 
core 17a, 17b, 17c, and an exiting coil 18. 

[0082] Flange material 23a and 23b are attached outside the right-and-left both ends of the assembly of film 
supporter material 16a and 16b, it is attached free [ rotation ], fixing said right-and-left location, and carries out 
the duty which regulates the approach migration which meets film supporter material 16 straight side of the 
fixing film 10 in response to the edge of said fixing film 10 at the time of rotation of the fixing film 10. 
[0083] The pressurization roller 30 as a pressurization member is constituted from heat-resistant elastic material 
layer 30b which carried out shaping covering, such as a silicone rubber fluororubber fluororesin, by the shape of 
a roller at this cardiac one at rodding 30a and the circumference of said rodding, and rotation freedom is made 
to carry out bearing maintenance, and it is arranged in chassis side plate Kanema whose both ends of rodding 
30a are not illustrated [ of equipment ] at it. 

[0084] It depresses to the configuration stay 22 for pressurization by ****(ing) pressurization spring 25a and 
25b, respectively between the both ends of the rigid stay 22 for pressurization, and spring receptacle member 
29a and 29b by the side of an equipment chassis, and the force is made to act. The inferior surface of tongue of 
the good heat-conduction member 40 and the top face of the pressurization roller 30 carry out a pressure 
welding on both sides of the fixing film 10 by this, and the fixing nip section N of predetermined width of face 
is formed. 

[0085] The rotation drive of the pressurization roller 30 is carried out by the driving means M ( drawing 2 ) at 
the counterclockwise rotation of ****. By the rotation drive of this pressurization roller 30, turning effort acts 
on the fixing film 10 by the frictional force of said pressurization roller 30 and external surface of the fixing 
film 10, and while the inner skin of said fixing film 10 sticks and slides on the inferior surface of tongue of the 
right heat-conduction member 40 in the fixing nip section N, the periphery of film supporter material 16a and 
16b is clockwise rotated mostly with the peripheral velocity corresponding to the peripheral velocity of the 
pressurization roller 30 of ****. 

[0086] When the right heat-conduction member 40 has the effectiveness which makes the temperature 
distribution of a longitudinal direction homogeneity, for example, small size paper is ****(ed), the heating 
value of the non-paper-feed-section in the fixing film 10 carries out heat transfer to the right heat-conduction 
member 40, and heat transfer of the heating value of a non-paper-feed-section is carried out by heat conduction 
of the longitudinal direction in the right heat-conduction member 40 to small size ********. Thereby, the 
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effectiveness of reducing the power consumption at the time of small size ****** is also acquired. 
[0087] Moreover, as shown in drawing 5 , keep predetermined spacing in the longitudinal direction, make the 
peripheral surface of film supporter material 16a carry out formation possession of the convex rib section 16c, it 
is made to reduce the contact sliding friction of the peripheral surface of film supporter material 16a, and the 
inside of the fixing film 10, and the rotation load of the fixing film 10 is lessened. Formation possession of such 
convex rib section 16c can be carried out also like film supporter material 16b. 

[0088] Drawing 6 expresses the situation of generating of alternate magnetic flux typically. Magnetic flux C 
expresses a part of generated alternate magnetic flux. The alternate magnetic flux C led to magnetic core 17a, 
17b, and 17c makes the electromagnetic-induction exoergic layer of the fixing film 10 generate an eddy current 
between magnetic core 17a and magnetic core 17b and between magnetic core 17a and magnetic core 17c. This 
eddy current makes an electromagnetic-induction exoergic layer generate the Joule's heat (eddy current loss) 
with the specific resistance of an electromagnetic-induction exoergic layer, the consistency of the magnetic flux 
by which the calorific value Q here passes along an electromagnetic-induction exoergic layer - being decided - 
- the graph of drawing 6 - distribution [ like ] is shown. 
[0089] The graph of drawing 6 shows the location of the circumferencial direction in the fixing film 10 which 
expressed with the include angle theta to which the axis of ordinate set the core of magnetic core 17a to 0, and 
an axis of abscissa shows the calorific value Q in the electromagnetic-induction exoergic layer of the fixing film 
10. Here, when the maximum calorific value is set to Q, calorific value defines the exoergic region H as the 
field more than Q/e. This is a field where calorific value required for fixing is obtained. 
[0090] Temperature control of the temperature of this fixing nip section N is carried out so that temperature 
predetermined by the current supply source to an exiting coil 18 being controlled by the temperature control 
system including a temperature detection means by which it does not illustrate may be maintained. 
[0091] 26 ( drawing 2 ) is temperature sensors, such as a thermistor which detects the temperature of the fixing 
film 10, and he is trying to control the temperature of the fixing nip section N based on the temperature 
information on the fixing film 10 measured with the temperature sensor 26 in this example. 
[0092] In the condition that **(ed), the fixing film 10 rotated, electromagnetic-induction generation of heat of 
the fixing film 10 was made as mentioned above by the electric supply to an exiting coil 18 from the excitation 
circuit 27, and temperature control of the fixing nip section N was started and carried out to predetermined 
temperature An image side between the fixing film 10 of the fixing nip section N, and the pressurization roller 
30 Facing up, [ the recorded material P with which the non-established toner image t conveyed from the image 
formation means section was formed ] That is, it is introduced into a fixing film plane face to face, and in the 
fixing nip section N, an image side sticks to the external surface of the fixing film 10, and pinching conveyance 
is carried out in the fixing nip section N together with the fixing film 10. In the process in which pinching, 
conveyance of the recorded material P is carried out together with the fixing film 10 in this fixing nip section N, 
it is heated by electromagnetic-induction generation of heat of the fixing film 10, and heating fixing of the non- 
established toner image t on a recorded material P is carried out. If the fixing nip section N is passed, it 
dissociates from the external surface of the fixing film 10, and discharge conveyance of the recorded material P 
is carried out. After passing the fixing nip section N, it cools and the heating fixing toner image t on a recorded 
material P turns into a permanent fixing image. 

[0093] The width of face of the shortest of the fixing nip section N of the anchorage device 100 of full color 
image formation equipment is [ 7.0mm or more ] desirable in order to fully secure fixable [ of a full color image 
with much toner ******]. Since sufficient heating value for fixing cannot be given to the non-established toner 
t and a recorded material P as it is less than [ this ], poor fixing will occur. Moreover, in order to fully secure the 
permeability of the full color image of an OHP film, the planar pressure of the fixing nip section N is 0.8 
kgf/cm2 further. The above is desirable. Since the toner layer t front face to which it was fixed that it is less than 
[ this ] cannot be made smooth enough, scattered reflection light will increase and the amount of transmitted 
lights of the image section on an OHP film will decrease. 

[0094] The pressurization roller 30 and the fixing film 10 are made to pressurize by 21kgf(s) with the anchorage 
device 100 of this example from the above viewpoint, and it is the planar pressure of about 8.0mm and the 
fixing nip section N about the width of face of the fixing nip section N 1.2 kgf/cm2 It carried out (the die length 
of the longitudinal direction of the fixing nip section N is 220mm). 

[0095] In this example, as shown in drawing 2 , in order to intercept the electric supply to the exiting coil 18 at 
the time of an overrun in the opposite location of the exoergic region H of the fixing film 10 ( drawing 6 ), the 
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thermo switch 50 which is a temperature detector element is arranged. 

[0096] Drawing 7 is the circuit diagram of the safety circuit used by this example. The thermo switch 50 which 
is a temperature detector element is connected with the DC power supply of 24V, and the relay switch 51 at the 
serial, if a thermo switch 50 is turned off, the electric supply to a relay switch 51 was intercepted, the relay 
switch 51 operated, and the configuration which intercepts the electric supply to an exiting coil 18 is taken by 
intercepting the electric supply to the excitation circuit 27. The thermo switch 50 set OFF operating temperature 
as 220 degrees C. 

[0097] Moreover, the thermo switch 50 countered the exoergic region H of the fixing film 10, and was arranged 
in the external surface of the fixing film 10 non-contact. Distance between a thermo switch 50 and the fixing 
film 10 was set to about 2mm. Thereby, the blemish by contact of a thermo switch 50 is not attached to the 
fixing film 10, and degradation of the fixing image by durability can be prevented. 

[0098] Even when an anchorage device stops where paper is caught in the fixing nip section N, electric supply 
is continued by the exiting coil 18 and the fixing film 10 continues generating heat [ according to this example ] 
at the time of the anchorage device overrun by equipment failure unlike the configuration which generates heat 
in the fixing nip section N like the equipment of above-mentioned drawing 1 1 , since it is not not exoergic, in 
the fixing nip section N in which paper has been caught, paper is not heated directly. Moreover, since the 
thermo switch 50 was arranged in the exoergic region H with much calorific value, when the thermo switch 50 
has sensed 220 degrees C and the thermo switch was turned off, the electric supply to an exiting coil 18 is 
intercepted by the relay switch 5 1 . 

[0099] According to this example, the ignition temperature of paper can stop generation of heat of the fixing 
film 10, without paper igniting, since it is nearly about 400 degrees C. 

[0100] The thermal fuse other than a thermo switch can also be used as a temperature detector element. 
[0101] In this example, since the toner which made Toner t contain the low softening matter was used, the oil 
spreading device for offset prevention has not been prepared in an anchorage device 100, but when the toner 
which is not making the low softening matter contain is used, an oil spreading device may be established. 
Moreover, also when the toner which made the low softening matter contain is used, oil spreading and cooling 
separation may be performed. 

[0102] A) As a lead wire (electric wire) which makes a coil (coil) constitute, using that (pencil) to which one 
bundled at a time two or more copper thin lines by which pre-insulation was carried out, respectively, the 
exiting coil 18 exiting coil 18 rolls this two or more times, and forms the exiting coil. In this example, 10 turn 
****** exiting coil 18 is formed. 

[0103] Pre-insulation is good to use covering which has thermal resistance in consideration of heat conduction 
by generation of heat of the fixing film 10. For example, it is good to use covering of amide imide, polyimide, 
etc. 

[0104] An exiting coil 18 may apply a pressure from the exterior, and may raise tight ness. 
[0105] He is trying for the configuration of an exiting coil 1 8 to meet the curved surface of an exoergic layer 
like drawing 2 . In this example, the distance between the exoergic layer of the fixing film 10 and an exiting coil 
1 8 was set up so that it might be set to about 2mm. 

[0106] As the quality of the material of the exiting coil attachment component 19, it excels in insulation, and 
what has good thermal resistance is good. For example, it is good to choose phenol resin, a fluororesin, 
polyimide resin, polyamide resin, polyamidoimide resin, PEEK resin, PES resin, PPS resin, PFA resin, PTFE 
resin, an FEP resin, LCP resin, etc. 

[0107] Although it is [ the absorption efficiency of magnetic flux ] higher to bring the distance between the 
magnetic cores 17a, 17b, and 17c and an exiting coil 18, and the exoergic layer of the fixing film 10 close as 
much as possible, since this effectiveness will fall remarkably if this distance exceeds 5mm, it is good to make 
it less than 5mm. Moreover, if it is less than 5mm, the exoergic layer of the fixing film 10 and the distance of an 
exiting coil 1 8 do not need to be fixed. 

[0108] Pre-insulation has been performed [ leader line / ( drawing 5 ) /, i.e., 18aandl 8b, / from the exiting coil 
attachment component 19 of an exiting coil 18 ] to the outside of a pencil about the outer part from the exiting 
coil attachment component 19. 

[0109] B) Fixing film 10 drawing 8 is the lamination model Fig. of the fixing film 10 in this example. 
[0110] The fixing film 10 of this example is characterized by having formed the lubricative exoergic layer 5 
which consists of metals with which the ceramic particle was distributed by film inner skin. It is the fixing film 
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10 of the composite construction which carried out the laminating of the mold release layer 1 to the peripheral 
face of this lubricative exoergic layer 5 further with the elastic layer 2 at that peripheral face. 
[0111] While this lubricative exoergic layer 5 functions as an electromagnetic-induction exoergic layer, the 
lubricity of the inner skin of the fixing film 10 of the shape of a cylinder as a heating component is raised. 
[01 12] A primer layer (un-illustrating) may be prepared between each class for adhesion between the lubricative 
exoergic layer 5 and the elastic layer 2, and adhesion between the elastic layer 2 and the mold release layer 1 . 
[0113] In the fixing film 10 which is a cylindrical shape-like, the lubricative exoergic layer 5 is a film guide 
contact surface side, and the mold release layer 1 is a pressurization roller contact surface side. As mentioned 
above, in alternate magnetic flux acting on the lubricative exoergic layer 5 which serves also as the role of an 
exoergic layer, an eddy current occurs in the lubricative exoergic layer 5, and said lubricative exoergic layer 5 
generates heat. The recorded material P with which the heat which carried out induction generation of heat in 
this layer heats the fixing film 10 whole through elastic layer 2 and the mold release layer 1, and is ****(ed) by 
the fixing nip section N is heated, and heating fixing of a toner t image is made. 
■ [01 14] a. Nickel, iron, ferromagnetism SUS, a ferromagnetic metal called a nickel-cobalt alloy, or non-magnetic 
metal called aluminum is sufficient as the matrix metal which forms the lubricative exoergic layer 5 lubricity 
exoergic layer 5. 

[0115] Moreover, paying attention to the improvement in endurance of the inner skin of the fixing film 10, the 
wear-resistant high alloy of nickel-Lynn, nickel-Lynn-boron, etc. is sufficient. 
[0116] Moreover, when nickel is used for a matrix metal, in order to prevent the metal fatigue by the 
crookedness stress of the repeat received at the time of rotation of the fixing film 10, it is also good in nickel to 
add manganese. 

[0117] Since the lubricative exoergic layer 5 has the operation as a lubricating layer and an exoergic layer, its 
ferromagnetic metal which carries out electromagnetic- induction generation of heat more efficient than non- 
magnetic metal is [ a matrix metal ] desirable. Nickel with comparatively easy production by electrolysis plating 
or nonelectrolytic plating or a nickel radical alloy is desirable more preferably. 

[0118] In these metal matrices, the lubricative exoergic layer 5 is distributing a ceramic particle, and has not 
only electromagnetic-induction generation of heat but the operation on the lubrication disposition of the inner 
skin of the fixing film 10. 

[0119] Therefore, as for this ceramic particle, what has low coefficient of friction is good, and its high ceramics 
of self-lubricity is desirable. As high ceramics of self-lubricity, the boron nitride, graphite, and molybdenum 
disulfide with which a crystal structure makes the layer structure by the hexagonal lattice are good. Among 
these, when creating the lubricative exoergic layer 5 with electrolysis plating, the boron nitride which is what it 
is easy to distribute in electrocasting is more desirable. 

[0120] Moreover, the abrasion resistance of the lubricative exoergic layer 5 can also be raised by distributing a 
ceramic particle. Therefore, since it is based on the sliding friction of fixing film inner skin, and metaled wear, 
it can delete and powder can be reduced, the sliding friction of the fixing film 10, and the right heat-conduction 
member 40 and film supporter material 16 can be reduced over a long period of time. 

[0121] The particle size of these ceramic particles has desirable 0.1-10 micrometers. Sufficient lubricity cannot 
be obtained even if too little, even when it is more excessive than this. Moreover, when the thickness of the 
lubricative exoergic layer 5 by which these particles are distributed is thinner than 10 micrometers, as for the 
maximum grain size of a particle, it is desirable not to exceed this thickness. When particle size is larger than 
thickness, the irregularity of a particle occurs on a front face and there is a possibility that the fixing film 10 
may deform with the pressure welding in the fixing nip section N. 

[0122] Although the content of a ceramic particle can be set up suitably if needed, 0.2 - 20 % of the weight is 
desirable. The effectiveness of the lubricity and the wear-resistant improvement by the ceramic particle 
distributed as it is 0.2 or less % of the weight is seldom accepted. Moreover, if the content of a ceramic particle 
exceeds 20 % of the weight, since the composite-coatings coat obtained will become weak, exoergic 
effectiveness will fall not only flexibility falls, but and fixing capacity will decline, it is not desirable. 
[0123] The thickness of the lubricative exoergic layer 5 is thicker than the skin depth expressed with the 
following formula, and it is desirable to make it 200 micrometers or less. Skin depth sigma [m] is expressed in 
frequency [ of an excitation circuit ] f [Hz], permeability mu, and specific resistance rho [omegam] as 
sigma=503x(rho/fmu) 1/2. 

[0124] This shows the depth of absorption of the electromagnetic wave used by electromagnetic induction, and 
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it is shown in a place deeper than this that the reinforcement of an electromagnetic wave has become below 1/e. 
Conversely, if it says, almost all energy is absorbed even in this depth ( drawing 9 R> 9). 
[0125] The thickness of the lubricative exoergic layer 5 has 1 micrometers or more preferably good 100 
micrometers or less. If the thickness of the lubricative exoergic layer 5 is thinner than 1 micrometer, since 
almost all electromagnetic energy cannot be absorbed, effectiveness will worsen. Moreover, for rigidity 
becoming high too much, if the lubricative exoergic layer 5 exceeds 100 micrometers, and flexibility worsening, 
and using it as body of revolution, it is not realistic. 

[0126] The lubricative exoergic layer 5 (boron nitride particle distribution nickel) which is the description of 
this invention is compound electrocasting obtained by the electrolysis galvanizing method. The lubricative 
exoergic layer 5 was produced on conditions which are described below. First, nickel amiosulfonate, SHUU- 
ized nickel, boric acid, and the water solution that blended the boron nitride particle were prepared, after 
performing electrorefining, carrying out circulation dipping of between the containers and cells which were 
filled up with activated carbon, the stress reducer and the pit prevention agent were added and the electrolytic 
bath was adjusted. The electrocrystallization object with a thickness of about 60 micrometers which distributed 
the boron nitride particle was formed by making the basket made from titanium into which cathode and a nickel 
pellet were put for the cylindrical matrix made from the rotating stainless steel into an anode plate, having 
added the proper brightener to these electrolytic baths, having maintained bath temperature and a pH value at 
the predetermined value, and continuing stirring. The content of the boron nitride particle in the obtained 
lubricative exoergic layer 5 was 5.5 % of the weight. 

[0127] The lubricative exoergic layer 5 of the above configuration raises the lubricity of fixing film 10 inner 
skin, and bears the role which reduces the sliding friction of the fixing film 10, and the right heat-conduction 
member 40 and film supporter material 16. Therefore, the driving torque of an anchorage device 100 can be 
reduced. 

[0128] b. The elastic layer 2 elastic layers 2 are silicone rubber, a fluororubber, fluoro silicone rubber, etc., and 
the quality of the material with sufficient thermal resistance and sufficient thermal conductivity is used. 
[0129] The thickness of the elastic layer 2 has desirable 10-500 micrometers. This elastic layer 2 is thickness 
required in order to guarantee fixing image quality. 

[0130] When printing a color picture, in a photograph, a solid image is formed over an especially big area on a 
recorded material P. In this case, if a heating surface (mold release layer 1) cannot be followed at the 
irregularity of a recorded material P, or the irregularity of the toner layer t, heating nonuniformity will occur and 
gloss nonuniformity will occur in an image in a part with many amounts of heat transfer, and few parts. The part 
with many amounts of heat transfer has high glossiness, and its glossiness is low in a part with few amounts of 
heat transfer. As thickness of the elastic layer 2, in 10 micrometers or less, the irregularity of a recorded 
material or a toner layer will not be able to be followed, and image gloss nonuniformity will occur. Moreover, 
when the elastic layer 2 is 1000 micrometers or more, it becomes difficult for the thermal resistance of an elastic 
layer to become large and to realize the quick start. Hie thickness of the elastic layer 2 has more preferably 
good 50-500 micrometers. 

[013 1] If the elastic layer 2 has a too high degree of hardness, it will not be able to follow the irregularity of a 
recorded material P or the toner layer t, and image gloss nonuniformity will generate it. Then, as a degree of 
hardness of the elastic layer 2, 45 degrees or less are more preferably good below 60 degrees (JIS-A: JIS-K A 
mold testing machine). About the thermal conductivity lambda of the elastic layer 2, 6x10-4 to 2x10-3 [cal/cm- 
sec and deg] is good. Thermal conductivity lambda of thermal resistance is large when smaller than 6x10-4 
[cal/cm-sec and deg], and the temperature rise in the surface (mold release layer 1) of the fixing film 10 
becomes late. In being larger than 2x10-3 [cal/cm-sec and deg], a degree of hardness becomes [ thermal 
conductivity lambda ] high too much, or a compression set gets worse. Therefore, as for thermal conductivity 
lambda, 6x10-4 to 2x10-3 [cal/cm-sec and deg] is good. 8x10-4 to 1.5x10-3 [cal/cm-sec and deg] is more 
preferably good. 

[0132] c. The mold release layer 1 mold-release layer 1 can choose the good ingredient of mold-releases 
characteristic, such as a fluororesin, silicone resin, fluoro silicone rubber, a fluororubber, silicone rubber, and 
PFA, PTFE, FEP, and thermal resistance. 

[0133] The thickness of the mold release layer 1 has desirable 1-100 micrometers. The problem that the bad part 
of a mold-release characteristic will be made in the ** nonuniformity of a paint film if the thickness of the mold 
release layer 1 is smaller than 1 micrometer, or endurance runs short occurs. Moreover, if a mold release layer 
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exceeds 100 micrometers, the problem that heat conduction gets worse will occur, especially when it is the 
mold release layer of a resin system, a degree of hardness will become high too much, and the effectiveness of 
the elastic layer 2 will be lost. 

[0134] C) Effect The configuration of the fixing film 10 of ********** consists of 60 micrometers of 
composite coatings which distributed the boron nitride particle with a mean particle diameter of about 1 
micrometer 5.5% of the weight in nickel as silicone rubber 300micrometer and a lubricative exoergic layer 5 as 
PFA30micrometer and an elastic layer 2 as a mold release layer 1 . 

[0135] The boron nitride of the particle which the lubricative exoergic layer 5 was made to distribute by this 
example has the hexagonal crystal structure, and shows the outstanding lubricity to which even an ambient 
atmosphere 1000 degrees C or more maintains about 0.2 coefficient of friction with a boron nitride simple 
substance. 

[0136] The configuration of the fixing film 10 used as an example of a comparison is the thing of the lamination 
of drawing 12 of the conventional example mentioned above. That is, the mold release layer which 1 becomes 
• from PFA, the elastic layer which 2 becomes from silicone rubber, and 3 are exoergic layers which consist of 
nickel. In the configuration of the fixing film 10 of the example of a comparison, a different point from the 
fixing film 10 in this example is having formed not a lubricative exoergic layer 5 like this example but the 
exoergic layer 3 which consists of nickel which only carries out electromagnetic-induction generation of heat, 
and is the same about the other mold release layer 1 and the elastic layer 2. [ of the quality of the material and 
thickness ] The thickness of the exoergic layer 3 of the fixing film 10 of the example of a comparison was set as 
60 micrometers so that it might become equivalent to the thickness (60 micrometers) of the lubricative exoergic 
layer 5 of the fixing film 10 of this example. Thereby, the thickness of class 1-2-3 is equivalent at the example 
of a comparison, and this example, and becomes equivalent [ the thickness of the fixing film 10 whole ]. 
[0137] The effectiveness of this example was checked by evaluating the driving torque and the jam incidence 
rate of an anchorage device 100. 

[0138] First, each anchorage device 100 equipped with the fixing film 10 of this example and the example of a 
comparison was built into full color image formation equipment, and **** durability was performed. 
[0139] With the fixing film 10 of the example of a comparison, when it remained as it is, the sliding friction 
was high, and since stable paper conveyance was unrealizable, about lg of high temperature greases was 
applied to the film guide contact surface side as lubricant, a **** rate - for 1 minute - A4 size paper - a 16- 
sheet copy - the speed by which paper is carried out - it is - a connoisseur - Kaminaka's temperature control 
was set as 190 degrees C which is the temperature which can be established. 

[0140] and A4 size paper - a 100,000-sheet copy ~ the driving torque of the anchorage device 100 before and 
after carrying out paper, and change of a slip incidence rate were investigated. 
[0141] About driving torque, on the pressurization roller 30 whose fixing film 10 is a drive means of 
communication, since it was the configuration which carries out follower rotation, driving torque measured the 
output torque of the pressurization roller 30. the evaluation approach - a fixing temperature control condition - 
the output torque at the time of empty rotation ~ a 100,000-sheet copy - we decided to measure and compare in 
front of paper and in the back. 

[0142] About the slip, the incidence rate of the slip generated between a recorded material P and the 
pressurization roller 30 was investigated. A recorded material P can detect whether paper was delivered from 
the anchorage device 100 in predetermined time, and, as for the delivery sensor (non-** Fig.) by which 
generating of this slip was prepared in the anchorage device 100, can know the count of generating of a slip by 
acting as the monitor of that detection signal, the evaluation approach - 100,000 - it set on sheet copy paper, 
and the slip incidence rate for 95000-100000 pages was investigated and compared in the end for initial 0-5000 
pages. 

[0143] These results are shown in the part of the example 1 of Table 1, and the example of a comparison. 
[0144] As shown in Table 1, with the fixing film 10 of the example of a comparison, driving torque carried out 
the increment in 2.3 kgf-cm before and behind the **** durability of 100,000 sheets. This is because 
degradation of the grease by the oil component of grease having volatilized and the nickel layer generated by 
sliding could be deleted and the lubricity of grease was lost with powder. 

[0145] Moreover, although a slip was not generated the early stages of durability, the slip incidence rate 
increased by the increment in driving torque in the end of durability. 

[0146] On the other hand, in this example, driving torque almost equivalent to the example of a comparison is 
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realizable without spreading of lubricant in the early stages of durability. 

[0147] furthermore, a 100,000-sheet copy - it turns out that driving torque is suppressed after paper by the 
increment in +0.3 kgf-cm, and the driving torque in early stages of **** is maintained mostly. A slip was not 
generated in the early stages of durability, and the final stage, either. 

[0148] Thus, conveyance of the recorded material stabilized from beginning to end is realizable with the fixing 
film 10 of this example. 
[0149] 
[Table 1] 





1 Xfeffll 












—vTfo WHO 


figbbJ^ (kgf-cm) 










3.0 


2.8 


2.6 




3.3 <+0.3> 


3.6 <+02> 


4.9 <+2.3> 












0 


0 


0 




0 


0 


131/5000 



[0150] The <2nd example> The 2nd example is explained below. Except for the configuration of the fixing film 
10 described below, since the configuration of an anchorage device and image formation equipment is the same 
as that of an example 1, the explanation about these is omitted. Below, the fixing film of this example is 
explained. 

[0151] 1) The fixing film 10 of fixing film 10 this example as well as the fixing film 10 of drawing 8 of an 
example 1 formed the lubricative exoergic layer 5 which is a layer which distributed the particle into the metal 
matrix at the inner skin of the fixing film 10. A different point from an example 1 is having used as synthetic 
resin the particle distributed in the metal matrix of the lubricative exoergic layer 5. 
[0152] The lubricity of the lubricative exoergic layer 5 can be further raised by using a fluororesin with 
coefficient of friction smaller than the ceramics with the self-lubricity used for this synthetic resin in the 
example 1. 

[0153] Moreover, the degree of hardness of the inner skin of the lubricative exoergic layer 5 can be made lower 
than the case where the ceramics of an example 1 is distributed. 

[0154] Since the hardness difference can be made smaller when the degree of hardness of the inner skin of the 
fixing film 10 and the quality of the material of the right conductor 40 and the film supporter material 16 which 
slides is lower than the lubricative exoergic layer 5, wear of right heat-conduction member 40 and the film 
supporter material 16 can be reduced. As a result, it leads to reduction of a sliding friction. 
[0155] 2) Except for the lubricative exoergic layer 5 lubricity exoergic layer 5, since the mold release layer 1 
and the elastic layer 2 are the same as that of an example 1, omit the explanation about these. 
[0156] Nickel, iron, ferromagnetism SUS, a ferromagnetic metal called a nickel-cobalt alloy, or non-magnetic 
metal called aluminum is sufficient as the matrix metal which forms the lubricative exoergic layer 5 like an 
example 1. Moreover, paying attention to the improvement in endurance of the inner skin of the fixing film 10, 
the wear-resistant high alloy of nickel-Lynn, nickel-Lynn-boron, etc. is sufficient. Moreover, when nickel is 
used for a matrix metal, in order to prevent the metal fatigue by the crookedness stress of the repeat received at 
the time of rotation of the fixing film 10, it is also good in nickel to add manganese. 

[0157] Since the lubricative exoergic layer 5 has the operation as a lubricating layer and an exoergic layer, its 
ferromagnetic metal which carries out electromagnetic-induction generation of heat more efficient than non- 
magnetic metal is [ a matrix metal ] desirable. Nickel with comparatively easy production by electrolysis plating 
or nonelectrolytic plating or a nickel radical alloy is desirable more preferably. 

[0158] The lubricative exoergic layer 5 of this example distributes a fluororesin particle in an above-mentioned 
matrix metal. 

[0159] As this fluororesin, PFA, FEP, PTFE, ETFE, PCTFE, ECTFE, PVDF, PVF, etc. are mentioned, for 
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example. 

[0160] The particle size of these fluororesin particles has desirable 0.1-10 micrometers. Sufficient lubricity 
cannot be obtained even if too little, even when it is more excessive than this. Moreover, when the thickness of 
the lubricative exoergic layer 5 by which these particles are distributed is thinner than 10 micrometers, as for 
the maximum grain size of a particle, it is desirable not to exceed this thickness. When particle size is larger 
than thickness, the irregularity of a particle occurs on a front face and there is a possibility that the fixing film 
10 may deform with the pressure welding in the fixing nip section N. 

[0161] Although the content of a fluororesin particle can be set up suitably if needed, 2 - 40 volume % is 
desirable. The effectiveness on the lubrication disposition by the particle distributed as it is below 2 volume % 
is seldom accepted. Moreover, if the content of a particle exceeds 40 volume %, not only flexibility falls, but 
the composite-coatings coat obtained will become weak and exoergic effectiveness will become inadequate. 
[0162] 3) Effect The configuration of the fixing film 10 of ********** consists of 60 micrometers of 
composite coatings which did 27 volume % distribution of a PTFE particle with a mean particle diameter of 
about 1 micrometer into nickel as silicone rubber 300micrometer and a lubricative exoergic layer 5 as 
PFA30micrometer and an elastic layer 2 as a mold release layer 1 . 

[0163] Compared with other synthetic resin, since coefficient of friction is very small, a fluororesin is rich in 
lubricity. By forming the lubricative exoergic layer 5 which distributed this in the metal matrix, the lubricity of 
the inner skin of the fixing film 10 is raised. 

[0164] Also with the fixing film 10 of this example, the same evaluation as an example 1 was performed. 
[0165] Like a comparison in the example 1, the example of a comparison is the fixing film 10 of a configuration 
of that inner skin has the exoergic layer 3 of nickel, as shown in drawing 12 R> 2. With the fixing film 10 of the 
example of a comparison, when it remains as it is, a sliding friction is high, and since stable paper conveyance 
was unrealizable, about lg of high temperature greases has been applied to a film guide contact surface side as 
lubricant. 

[0166] the effectiveness of this example - an example 1 - the same A4 size paper 100,000 - it checked by 
evaluating sheet copy paper durable the driving torque and the slip incidence rate of an anchorage device, a 
**** rate and a connoisseur « Kaminaka's temperature control temperature, and driving torque and the 
measuring method of a slip incidence rate are the same as that of an example 1 . 
[0 1 67] This result is shown in the part of the example 2 of Table 1 . 

[0168] In this example, driving torque almost equivalent to the example of a comparison can be realized in the 
early stages of durability, without applying lubricant. 

[0169] furthermore, a 100,000-sheet copy - the increment in driving torque is slight compared with +0.2 kgf- 
cm and +2.3 kgf-cm of the example of a comparison after paper, and it turns out that the driving torque in early 
stages of **** is maintained mostly. 

[0170] Moreover, at this example, although a slip was not generated in the early stages of durability, and the 
final stage, either, in the example of a comparison, the slip was generated according to 13 1/5000 of probabilities 
in the end of durability. 

[0171] Thus, conveyance of the recorded material stabilized from beginning to end with the fixing film 10 of 

this example is realizable. 

[0172] <The 3rd example> ( drawing 10 ) 

Next, the 3rd example is explained. Except for the fixing film 10 described below, since the configuration of an 
anchorage device and image formation equipment is the same as that of an example 1, the explanation about 
these is omitted. The configuration of the fixing film 10 of this example is explained below. 
[0173] 1) Fixing film 10 drawing 10 is the cross-section schematic diagram showing the configuration of the 
fixing film 10 of this example. 

[0174] The fixing film 10 of this example is characterized by carrying out the laminating of the metal layer 4 
which made fixing film inner skin distribute a ceramic particle in a single metal or an alloy matrix, and the 
metal layer 3 which becomes the peripheral face from a single metal or an alloy. 

[0175] Here, since it mainly has the lubrication action of fixing film 10 inner skin for the former metal layer 4, 
since it has an electromagnetic-induction exothermic effect, a lubricating layer and the latter metal layer 3 are 
called an exoergic layer. 

[0176] Moreover, since the lubricating layer 4 also uses the metal for the matrix of a particulate material, it has 
some exothermic effects. 
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[0177] Since the fixing film 10 of this example has separated the exothermic effect section and the lubrication 
action section, it cannot receive inhibition of the electromagnetic-induction exothermic effect by the particulate 
material easily, therefore, the upper limit of the content of the particle distributed by the lubricating layer 4 - an 
example 1 » said ~ it can be made [ more ] than the lubricative exoergic layer 5 stated by 2. Therefore, the 
lubricity of the inner skin of the fixing film 10 can be raised more, without sacrificing exoergic effectiveness. 
[0178] 2) Since the quality of the material and thickness of the exoergic layer 3 mold-release layer 1 and the 
elastic layer 2 are the same as that of an example 1 , omit the explanation about these. 
[0179] The exoergic layer 3 is good to use the metal of ferromagnetics, such as nickel, iron, ferromagnetism 
SUS, and a nickel-cobalt alloy. Although a nonmagnetic metal is sufficient, metals, such as more desirable good 
nickel of absorption of magnetic flux, iron, magnetic stainless steel, and a cobalt-nickel alloy, are good. 
Moreover, in order to prevent the metal fatigue by the crookedness stress of the repeat received at the time of 
fixing film 10 rotation, it is also good in nickel to add manganese. 

[01 80] As for the thickness, it is desirable to make it 200 micrometers or less more thickly than the skin depth 
expressed with the following formula. Skin depth sigma [m] is expressed in frequency [ of an excitation circuit ] 
f [Hz], permeability mu, and specific resistance rho [omegam] as sigma=503x(rho/fmu) 1/2. 
[0181] This shows the depth of absorption of the electromagnetic wave used by electromagnetic induction, and 
it is shown in a place deeper than this that the reinforcement of an electromagnetic wave has become below 1/e. 
Conversely, if it says, almost all energy is absorbed even in this depth ( drawing 9 R> 9). 
[0182] The thickness of the exoergic layer 3 has preferably good 1 micrometers or more. If the thickness of the 
exoergic layer 3 is thinner than 1 micrometer, since almost all electromagnetic energy cannot be absorbed, 
effectiveness will worsen. Moreover, it is good to set up the thickness of the exoergic layer 3 so that the sum of 
the exoergic layer 3 and a lubricating layer 4 may be set to 100 micrometers or less. For rigidity becoming high 
too much, if the sum of the exoergic layer 3 and a lubricating layer 4 exceeds 100 micrometers, and flexibility 
worsening, and using it as body of revolution, it is not realistic. 

[0183] 3) The matrix which constitutes lubricating layer 4 lubricating layer 4 may be a metal, and ferromagnetic 
metals, such as nickel, iron, ferromagnetism SUS, and a nickel-cobalt alloy, or non-magnetic metal called 
aluminum is sufficient as it. Moreover, paying attention to the improvement in endurance of the fixing film 10, 
the wear-resistant high alloy of nickel-Lynn, nickel-Lynn-boron, etc. is sufficient. Moreover, in order to prevent 
the metal fatigue by the crookedness stress of the repeat received at the time of fixing film 10 rotation, it is also 
good in nickel to add manganese. The endurance of the fixing film 10 improves by using such a metal. 
[01 84] Although the operation as an exoergic layer can also be added to a lubricating layer 4 since a metal is 
used for a matrix, electromagnetic-induction generation of heat can be carried out having used the 
ferromagnetic metal more efficient [ direction ] than non-magnetic metal. 

[0185] Therefore, the nickel with production a ferromagnetic metal is at best still more desirable, and 
comparatively easy by electrolysis plating or nonelectrolytic plating for the matrix metal of a lubricating layer 4 
or a desirable nickel radical alloy is good. 

[0186] A lubricating layer 4 distributes a ceramic particle in these metal matrices, and aims at the lubrication 
disposition top of film inner skin. 

[0187] As for this ceramic particle, what has low coefficient of friction is good, and its high ceramics of self- 
lubricity is good. As high ceramics of self-lubricity, the boron nitride, graphite, and molybdenum disulfide with 
which a crystal structure makes the layer structure by the hexagonal lattice are good. Among these, when 
creating a lubricating layer 4 with electrolysis plating, the boron nitride which is what it is easy to distribute in 
electrocasting is more desirable. 

[0188] Moreover, the abrasion resistance of a lubricating layer 4 can also be raised by distributing a ceramic 
particle. 

[0189] Therefore, the particle size of these ceramic particles that can reduce the sliding friction of the fixing 
film 10, and the right heat-conduction member 40 and film supporter material 16 over a long period of time 
since it can delete and powder can be reduced by the sliding friction of the inner skin of the fixing film 10 and 
metaled wear has desirable 0.1-10 micrometers. Sufficient lubricity cannot be obtained even if too little, even 
when it is more excessive than this. Moreover, when the thickness of the lubricating layer 4 by which these 
particles are distributed is thinner than 10 micrometers, as for the maximum grain size of a particle, it is 
desirable not to exceed this thickness. When particle size is larger than thickness, the irregularity of a particle 
occurs on a front face and there is a possibility that the fixing film 10 may deform with the pressure welding in 
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the fixing nip section N. 

[0190] Although the content of a ceramic particle can be set up suitably if needed, 0.2 - 30 % of the weight is 
desirable. The effectiveness of the lubricity and the wear-resistant improvement by the ceramic particle 
distributed as it is 0.2 or less % of the weight is seldom accepted. Moreover, if the content of a ceramic particle 
exceeds 30 % of the weight, since the composite-coatings coat obtained will become weak and flexibility will 
fall, it is not desirable. 

[0191] Since the fixing film 10 of this example has separated the exothermic effect section and the lubrication 
action section, its inhibition of the electromagnetic-induction exothermic effect by the distributed ceramic 
particle is smaller than the case of the lubricative exoergic layer 5 stated in the example 1 . 
[0192] Therefore, more upper limits of the ceramic particle content of the lubricating layer 4 of this example 
than the value (20 % of the weight) in the lubricative exoergic layer 5 stated in the example 1 can be set up. 
[0193] The lubricating layer 4 described above is compound electrocasting obtained by the electrolysis 
galvanizing method. It produced according to the same plating conditions as an example 1 . 
• [0 1 94] 4) Effect The fixing film 10 of********** is a configuration which consists of 1 5 micrometers of 
composite coatings which it distributes to nickel 45micrometer as silicone rubber 300micrometer and an 
exoergic layer 3, and distributed the boron nitride particle with a mean particle diameter of 1 micrometer in 
nickel as a lubricating layer 4 as PFA30micrometer and an elastic layer 2 as a mold release layer 1 . 
[0195] The lubricating layer 4 which is the inner skin of the fixing film 10 of this example is the same 
configuration as the lubricative exoergic layer 5 of the inner skin of the fixing film 10 of an example 1 . This 
lubricating layer 4 can raise the lubricity of the inner skin of the fixing film 10, can reduce the sliding friction at 
the time of rotation of the fixing film 10, and can reduce the driving torque of an anchorage device. 
[0196] Therefore, also in the fixing film 10 of this example, conveyance of the recorded material stabilized 
from beginning to end is realizable like an example 1 . 

[0197] The <4th example> The 4th example is explained below. Except for the fixing film 10 described below, 
since the configuration of an anchorage device and image formation equipment is the same as that of an 
example 1, the explanation about these is omitted. Below, the fixing film 10 of this example is explained. 
[0198] 1) The fixing film 10 of fixing film 10 this example as well as an example 3 forms the lubricating layer 4 
which has a lubrication action in the inner skin of the fixing film 10, and is characterized by carrying out the 
laminating of the exoergic layer 3 to the peripheral face. 

[0199] A different point from an example 3 is having used as synthetic resin the particle which a lubricating 
layer's 4 is made to distribute. 

[0200] The lubricity of a lubricating layer 4 can be further raised by using a fluororesin with coefficient of 
friction smaller than the ceramics with the self-lubricity used for this synthetic resin in the example 3. 
[0201] Moreover, the degree of hardness of the inner skin of a lubricating layer 4 can be made lower than the 
case where the ceramic particle of an example 3 is distributed. For example, since the hardness difference can 
be made smaller when the degree of hardness of the inner skin of the fixing film 10 and the quality of the 
material of the right heat-conduction member 40 and the film supporter material 16 which slides is lower than a 
lubricating layer 4, wear of right heat-conduction member 40 and the film supporter material 16 can be reduced. 
As a result, it leads to reduction of a sliding friction. 

[0202] 2) Except for lubricating layer 4 lubricating layer 4, since it is the same as that of an example 3 about the 
mold release layer 1, the elastic layer 2, and the exoergic layer 3, omit the explanation about these. 
[0203] Compared with other synthetic resin, since coefficient of friction is very small, a fluororesin is rich in 
lubricity. By forming the lubricating layer 4 which distributed this in the metal matrix, the lubricity of the inner 
skin of the fixing film 10 is raised. 

[0204] As a matrix metal which constitutes a lubricating layer 4, nickel, iron, ferromagnetism SUS, a 
ferromagnetic metal called a nickel-cobalt alloy, or non-magnetic metal called aluminum is sufficient like an 
example 3. Moreover, paying attention to the improvement in endurance of the fixing film 10, the wear-resistant 
high alloy of nickel-Lynn, nickel-Lynn-boron, etc. is sufficient. Moreover, in order to prevent the metal fatigue 
by the crookedness stress of the repeat received at the time of fixing film 10 rotation, it is also good in nickel to 
add manganese. The endurance of the fixing film 10 improves by using such a metal. 
[0205] Although the operation as an exoergic layer can also be added to a lubricating layer 4 since a metal is 
used for a matrix, electromagnetic-induction generation of heat can be carried out having used the 
ferromagnetic metal more efficient [ direction ] than non-magnetic metal. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/24/2006 



JP,2001-006868,A [DETAILED DESCRIPTION] 



Page 17 of 18 



[0206] Therefore, the nickel with production a ferromagnetic metal is at best still more desirable, and 
comparatively easy by electrolysis plating or nonelectrolytic plating for the matrix metal of a lubricating layer 4 
or a desirable nickel radical alloy is good. 

[0207] The lubricating layer 4 of this example distributes a fluororesin in an above-mentioned matrix metal. 
[0208] As this fluororesin, PFA, FEP, PTFE, ETFE, PCTFE, ECTFE, PVDF, PVF, etc. are mentioned, for 
example. 

[0209] The particle size of these fluororesin particles has desirable 0.1-10 micrometers. Sufficient lubricity 
cannot be obtained even if too little, even when it is more excessive than this. Moreover, when the thickness of 
the lubricating layer 4 by which the thickness of the lubricating layer 4 by which these particles are distributed 
is distributed is thinner than 10 micrometers, as for the maximum grain size of a particle, it is desirable not to 
exceed this thickness. When particle size is larger than thickness, the irregularity of a particle occurs on a front 
face and there is a possibility that the fixing film 10 may deform with the pressure welding in the fixing nip 
section N. 

[0210] Although the content of a fluororesin particle can be set up suitably if needed, 2-50 volume % is 
desirable. The effectiveness on the lubrication disposition by the particle distributed as it is below 2 volume % 
is seldom accepted. Moreover, if the content of a particle exceeds 50 volume %, since the composite-coatings 
coat obtained will become weak and flexibility will fall, it is not desirable. 

[021 1] Since the fixing film 10 of this example has separated the exothermic effect section and the lubrication 
action section, its inhibition of the electromagnetic-induction exothermic effect by the distributed fluororesin 
particle is smaller than the case of the lubricative exoergic layer 5 stated in the example 1 . 
[0212] Therefore, more upper limits of the fluororesin particle content of the lubricating layer 4 of this example 
than the value (40 volume %) in the lubricative exoergic layer 5 stated in the example 1 can be set up. 
[0213] 3) Effect The fixing film 10 of********** was considered as the configuration which consists of 15 
micrometers of composite coatings which it distributes to nickel 45micrometer as silicone rubber 
300micrometer and an exoergic layer 3, and distributed the PTFE particle with a mean particle diameter of 1 
micrometer in nickel as a lubricating layer 4 as PFA30micrometer and an elastic layer 2 as a mold release layer 
1. 

[0214] The lubricating layer 4 which is the inner skin of the fixing film 10 of this example is the same 
configuration as the lubricative exoergic layer 5 of fixing film 10 inner skin of an example 2. This lubricating 
layer 4 can raise the lubricity of the inner skin of the fixing film 10, can reduce the sliding friction at the time of 
rotation of the fixing film 10, and can reduce the driving torque of an anchorage device. 
[0215] Therefore, also in the fixing film 10 of this example, conveyance of the recorded material stabilized 
from beginning to end is realizable like an example 1. 

[0216] <Others> In a metal matrix, 1 lubricity exoergic layer 5 or a lubricating layer 4 can distribute the 
mixture of both ceramic particle and synthetic-resin particle, and can also be constituted. 
[0217] 2) In order to make the mutual sliding frictional force of the inferior surface of tongue of the right heat- 
conduction member 40 and the inner skin of the fixing film 10 in the fixing nip section N reduction-ize, 
lubricant, such as heat-resistant grease, can be made to be able to intervene between the inferior surface of 
tongue of the right heat-conduction member 40 of the fixing nip section N, and the inner skin of the fixing film 
10, or the inferior surface of tongue of the right thermal-conductivity member 40 can also be covered with a 
lubrication member. Or surface slipping nature was not good in quality of the material like [ at the time of using 
aluminum as a right heat-conduction member 40 ] as for this, when finish-machining is simplified, it prevents 
giving a blemish to the fixing film 10 which slides, and the endurance of the fixing film 10 getting worse. 
[0218] In all the examples described above, driving torque reduction and reinforcement can be further attained 
by the above-mentioned lubricant spreading or the lubrication member. 

[0219] 3) Moreover, the anchorage device in each example can also be made the configuration which **** set- 
up is carried out [ configuration ] among two or more members, and rotates the fixing film of the shape of an 
endless belt as a heating component by the driving means, the configuration which makes it let out and run the 
fixing film of the long picture of the owner edge made into the roll volume. 

[0220] 4) In for heating fixing of monochrome or an one-pass multicolor image, the fixing film 10 can also 
make it the thing of a gestalt which omitted the elastic layer 2. Moreover, it can also consider as the thing of a 
gestalt which also omitted the mold release layer 1 . It can also consider as the thing of the lamination which 
added the stratum functionale of other requests. 
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[0221] 5) The pressurization member 30 can also be used as the member of other gestalten, such as not only a 
roller but a rotation belt mold. 

[0222] Moreover, in order to supply heat energy to a recorded material also from the pressurization member 30 
side, exoergic means, such as electromagnetic-induction heating, can be formed also in the pressurization 
member 30 side, and it can also be made predetermined temperature at heating and the equipment configuration 
which carries out temperature control. 

[0223] 6) The heating apparatus of this invention is widely utilizable as the image heating apparatus which 
heats the recorded material which supported the image only as an image heating anchorage device of an 
example, and reforms front-face nature, such as luster, the image heating apparatus which carries out 
assumption arrival, equipment which heat-treats [ lamination / desiccation, ] other heated material. 
[0224] 

[Effect of the Invention] In the heating apparatus which has the heating component which has the metal layer in 
which according to this invention one field slides with supporter material and the field of another side heats a 
heated member in contact with a heated member as explained above, and this heating component By having 
prepared the metal layer which distributed either [ at least ] a ceramic particle or synthetic resin in the metal 
matrix in the supporter material of a heating component, and the field on which it slides, the sliding friction of a 
sliding surface with the supporter material of a heating component can be reduced, and the increment in the 
sliding friction by **** durability can be controlled further. 

[0225] Therefore, since a slip of a heated member can be prevented, if conveyance of the stable heated member 
can be secured and it is in an image heating anchorage device, it becomes possible to offer conveyance of a 
high-definition image and the stable recorded material. 

[0226] Furthermore, since a thing smaller than that of driving torque can be used as a drive motor of heating 
apparatus, it leads to reduction of product cost. 
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3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to a heating component, heating apparatus, and image formation 
equipment. 

[0002] It is related with the heating apparatus equipped with the heating component to which one field slides 
with supporter material and the field of another side heats a heated member in contact with a heated member in 
more detail, and this heating component as a heating means of a heated member, and the image formation 
equipment equipped with this heating apparatus as image heating anchorage devices. 

[0003] the image heating apparatus (a heating anchorage device -) which makes a recorded material carry out 
heat fixing of the non-established image which made the recorded material carry out formation support of the 
heating apparatus for example, in image formation equipment as a permanent fixing image in this invention 
They are a heating fixing assembly, the image heating apparatus to which assumption arrival of the non- 
established image is heated and carried out, the image heating apparatus which heats the recorded material 
which supported the image and reforms front-face nature, such as gloss, and equipment which heat-treats 
[ lamination / desiccation, ] other heated material. 
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PRIOR ART 



[Description of the Prior Art] Hereafter, the image heating anchorage device of image formation equipment is 

- made into an example, and is explained. 

[0005] Conventionally, in image formation equipment, the equipment of a heat mechanical control by roller is 
widely used as an anchorage device which makes a recorded material side carry out heating fixing of the non- 

* established toner image which carried out formation support indirectly [ a recorded material ] or directly with 
the proper image formation process means as a permanent fixing image. In recent years, although the equipment 
of a film heating method is put in practical use from the quick start or a viewpoint of energy saving, the 
equipment of the electromagnetic-induction heating method which makes the film itself which consists of a 
metal as a still more efficient anchorage device generate heat is proposed. 

[0006] JP,51-109739,U is made to guide an eddy current to the metal layer of the fixing film as a heating 
component (heating element) by the alternating magnetic field, and the induction-heating anchorage device 
made to generate heat with the Joule's heat is indicated. This could make the direct fixing film generate heat by 
using generating of the induced current, and has attained the fixing process more efficient than the anchorage 
device of the heat mechanical control by roller which makes a halogen lamp a heat source. 
[0007] However, since the energy of the alternate magnetic flux generated with the exiting coil as a magnetic 
field generating means is used for the temperature up of the whole fixing film, its heat loss is large. Therefore, 
the rate of the energy which acts on fixing to the supplied energy was low, and there was a fault that 
effectiveness was bad. 

[0008] Then, in order are efficient and to obtain the energy which acts on fixing, the exiting coil was made to 
approach the fixing film which is a heating component, or alternate-magnetic-flux distribution of an exiting coil 
was centralized near the fixing nip section, and the efficient anchorage device was devised. 
[0009] The outline configuration of an example of the anchorage device of the electromagnetic-induction 
heating method which made the fixing nip section concentrate alternate-magnetic-flux distribution of an exiting 
coil on drawing 1 1 , and raised effectiveness is shown. 

[0010] 10 is the fixing film of the shape of a cylinder as a heating component which has an electromagnetic- 
induction exoergic layer (a conductor layer, a magnetic layer, resistor layer). 

[001 1] 16 is cross-section abbreviation half circular ** type film supporter material, and makes the outside of 
this film supporter material 16 have carried out outer fitting of the cylindrical fixing film 10 loosely. 
[0012] 15 is the magnetic field generating means arranged inside the film supporter material 16, and consists of 
an exiting coil 18 and a magnetic core (core material) 17 of E mold. 

[0013] 30 is an elastic pressurization roller, it makes the fixing film 10 insert, makes the fixing nip section N of 
predetermined width of face (heating nip section) form with the inferior surface of tongue of the film supporter 
material 16, and predetermined contact pressure, and has carried out the mutual pressure welding. The magnetic 
core 17 of said magnetic field generating means 15 is made to correspond to the fixing nip section N, and is 
arranged. 

[0014] The rotation drive of the pressurization roller 30 is carried out by the driving means M at the 
counterclockwise rotation of ****. By the rotation drive of this pressurization roller 30, turning effort acts on 
the fixing film 10 by the frictional force of said pressurization roller 30 and external surface of the fixing film 
10. Said fixing film 10 rotates the periphery of the film supporter material 16 with the peripheral velocity 
corresponding to the peripheral velocity of the pressurization roller 30 of **** mostly clockwise, while the 
inside sticks to the inferior surface of tongue of the film supporter material 16 and slides in the fixing nip 
section N (pressurization roller drive method). 
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[0015] The film supporter material 16 carries out the duty which plans conveyance stability at the time of the 
pressurization to the fixing nip section N, the exiting coil 18 as a magnetic field generating means 15 and 
support of the magnetic core 17, support of the fixing film 10, and rotation of the fixing film 10. This film 
supporter material 16 is an insulating member which does not bar passage of magnetic flux, and the ingredient 
which can bear a high load is used. 

[0016] The schematic diagram of the lamination of the fixing film 10 as a heating component is shown in 
drawing 12 . The fixing film 10 is a complex film which has the mold release layer 1, the elastic layer 2, and the 
exoergic layer 3 in order inside from an outside. The mold release layer 1 consists of good fluororesins of mold- 
releases characteristic, such as PFA, etc. The elastic layer 2 consists of synthetic rubber which is rich in the 
elasticity of silicone rubber etc. The exoergic layer 3 is a layer which carries out self-generation of heat 
according to the eddy current by electromagnetic induction, and consists of ferromagnetic metals, such as 
nickel. Although non-magnetic metal may be used for this exoergic layer 3, exoergic effectiveness falls 
compared with the case where a ferromagnetic metal is used. 

[0017] An exiting coil 18 generates alternate magnetic flux according to the alternation current supplied from a 
non-illustrated excitation circuit. Alternate magnetic flux is intensively distributed over the fixing nip section N 
with the magnetic core 17 of E mold corresponding to the location of the fixing nip section N, and the alternate 
magnetic flux makes the exoergic layer 3 of the fixing film 10 generate an eddy current in the fixing nip section 
N. This eddy current makes the exoergic layer 3 generate the Joule's heat with the specific resistance of an 
electromagnetic-induction exoergic layer. 

[0018] Electromagnetic-induction generation of heat of this fixing film 10 is intensively produced in the fixing 
nip section N over which alternate magnetic flux was distributed intensively, and the fixing nip section N is 
heated efficient. 

[0019] Temperature control of the temperature of the fixing nip section N is carried out so that temperature 
predetermined by the current supply source to an exiting coil 18 being controlled by the temperature control 
control system including a temperature detection means (un-illustrating) may be maintained. 
[0020] It **, the rotation drive of the pressurization roller 30 is carried out, the fixing film 10 of the shape of a 
cylinder as a heating component rotates the periphery of the film supporter material 16 in connection with it, 
electromagnetic-induction generation of heat of the fixing film 10 is made as mentioned above by the electric 
supply to the exiting coil 18 from an excitation circuit, and the fixing nip section N starts to predetermined 
temperature. And the recorded material P with which the non-established toner image t conveyed from the 
image formation means section (un-illustrating) was formed in the condition that temperature control was 
carried out Between the fixing film 10 of the fixing nip section N, and the pressurization roller 30, upward, i.e., 
a fixing film plane, an image side counters, and is introduced, in the fixing nip section N, an image side sticks to 
the external surface of the fixing film 10, and pinching conveyance is carried out in the fixing nip section N 
together with the fixing film 10. In the process in which pinching conveyance of the recorded material P is 
carried out together with the fixing film 10 in this fixing nip section N, the fixing film 10 is heated and heating 
fixing of the non-established toner image t on a recorded material P is carried out. After passing the fixing nip 
section N, from the peripheral face of the fixing film 10, a recorded material P separates and is conveyed. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] In the heating apparatus which has the heating component which has the metal layer in 
which according to this invention one field slides with supporter material and the field of another side heats a 
heated member in contact with a heated member as explained above, and this heating component By having 
prepared the metal layer which distributed either [ at least ] a ceramic particle or synthetic resin in the metal 
' matrix in the supporter material of a heating component, and the field on which it slides, the sliding friction of a 
sliding surface with the supporter material of a heating component can be reduced, and the increment in the 
sliding friction by **** durability can be controlled further. 

[0225] Therefore, since a slip of a heated member can be prevented, if conveyance of the stable heated member 
can be secured and it is in an image heating anchorage device, it becomes possible to offer conveyance of a 
high-definition image and the stable recorded material. 

[0226] Furthermore, since a thing smaller than that of driving torque can be used as a drive motor of heating 
apparatus, it leads to reduction of product cost. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, there were the following problems in the anchorage 
device of a configuration of that the inner skin of the fixing film 10 as a heating component which was stated 
above slides with the front face of the film supporter material 16. 

[0022] That is, in order that the inside of said fixing film 10 and the front face of the film supporter material 16 
may carry out rubbing of the time of rotation of the fixing film 10 in the fixing nip section N, the sliding nature 
between the inside of the fixing film 10 and the front face of the film supporter material 16 influences the 
driving torque of an anchorage device greatly. If this sliding nature is bad in pressurization roller 30 drive, the 
sliding friction of the fixing film 10 and the film supporter material 16 will become large, and it will especially 
be easy to generate a slip between the fixing film 10 and the pressurization roller 30 of a drive means of 
communication. It is easy to generate a slip between the recorded materials P and the pressurization rollers 30 
which are especially conveyed with the fixing film 1 0 at the time of * * * * . 

[0023] This sliding friction is so large that the welding pressure concerning the fixing nip section N is large. 
When using especially as an anchorage device of full color image formation equipment with much toner 
******, in order to raise fixable, it is necessary to enlarge welding pressure and to take large nip width of face 
from the anchorage device of mono-color picture formation equipment. Moreover, in order to raise the 
permeability of the color toner image on an OHP film, it is necessary to enlarge welding pressure, to make 
higher planar pressure in the fixing nip section N, and to graduate a toner image front face. Thus, if it is used as 
an anchorage device of full color image formation equipment, since welding pressure is high, a sliding friction 
will be large and it will become remarkable slip generating it. 

[0024] When a slip is generated at the time of **** of the recorded material P which carried the toner image t, 
the toner image t is disturbed by superfluous heat supply and a superfluous slip, and the remains of a slip occur 
on an image. Moreover, it is easy to generate a jam with this slip, without the ability of the delivery timing of 
the recorded material P in an anchorage device delivering paper well behind time. Furthermore, since the big 
driving torque to the drive motor of an anchorage device was required so that the sliding friction at the time of 
rotation of the fixing film 10 is large, there was a problem on which the cost of a drive motor goes up. 
[0025] In order to solve the above problems, there is a method of making the sliding friction at the time of 
rotation of the fixing film 10 mitigate by making lubricant, such as high temperature grease, intervene between 
the inner skin of the fixing film 10, and the film supporter material 16 as proposed by JP,5-27619,A. 
[0026] However, if it continues using high temperature grease under an elevated temperature like the interior of 
an anchorage device, grease will deteriorate, or the amount of grease distributed over the fixing nip section N 
which is the sliding section will decrease, and lubricity will be lost, furthermore, the crack at the time of sliding 
of the metal layer of the inner skin of the fixing film 10 depended for the ability deleting - the - it can delete 
and lubricity is lost also for powder. Thus, even if it applies high temperature grease, the condition that a sliding 
friction is low does not last long, but has the inclination which a sliding friction increases gradually. Therefore, 
there was a problem on which conveyance of a recorded material P becomes unstable, slips of a recorded 
material P occur frequently, and the jams in a poor image and an anchorage device occur frequently, so that it 
continued using an anchorage device. 

[0027] Therefore, it is necessary to raise the lubricity of the inside of the fixing film 10 as a heating component, 
or the front face of film supporter material 16 the very thing, without depending on spreading of said lubricant. 
[0028] Then, this invention reduces a sliding friction with the supporter material of the heating component to 
which one field slides with supporter material and the field of another side heats a heated member in contact 
with a heated member, and aims at controlling the increment in the sliding friction by **** durability further. 
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MEANS 



[The means which invention is going to solve] This invention is the heating component, heating apparatus, and 
image formation equipment which are characterized by the configuration described below. 
[0030] (1) The heating component which is a heating component to which one field slides with supporter 
material and the field of another side heats a heated member in contact with a heated member, and is 
characterized by preparing the metal layer which distributed either [ at least ] the ceramic particle or the 
synthetic-resin particle in the metal matrix in supporter material and the field on which it slides. 
[0031] (2) It is the heating component to which one field slides with supporter material and the field of another 
side heats a heated member in contact with a heated member. It is the heating component which prepares the 
metal layer which distributed either [ at least ] the ceramic particle or the synthetic-resin particle in the metal 
matrix in supporter material and the field on which it slides, and is characterized by the supporter material side 
of this layer carrying out the laminating of the metal layer which consists of a single metal or an alloy at an 
opposite side side further. 

[0032] (3) It is a heating component given in (1) which the ceramic particle distributed in said metal matrix 
consists of at least one kind in the graphite which also spreads boron nitride, or molybdenum disulfide, and is 
characterized by the particle size being 0.1-10 micrometers. 

[0033] (4) It is a heating component given in (2) which the ceramic particle distributed in said metal matrix 
consists of at least one kind in the graphite which also spreads boron nitride, or molybdenum disulfide, and is 
characterized by the particle size being 0.1-10 micrometers. 

[0034] (5) A heating component given in (1) characterized by all the contents of a ceramic particle being 0.2 - 
20 % of the weight in the metal layer by which said ceramic particle is distributed in said metal matrix, or (3). 
[0035] (6) A heating component given in (2) characterized by all the contents of a ceramic particle being 0.2 - 
30 % of the weight in the metal layer by which said ceramic particle is distributed in said metal matrix, or (4). 
[0036] (7) It is a heating component given in (1) which the synthetic-resin particle distributed in said metal 
matrix consists of a fluororesin, and is characterized by the particle size being 0.1-10 micrometers. 
[0037] (8) It is a heating component given in (2) which the synthetic-resin particle distributed in said metal 
matrix consists of a fluororesin, and is characterized by the particle size being 0.1-10 micrometers. 
[0038] (9) A heating component given in (1) characterized by all the contents of a synthetic-resin particle being 
two to 40 volume %s in the metal layer by which said synthetic-resin particle is distributed, or (7). 
[0039] (10) A heating component given in (2) characterized by all the contents of a synthetic-resin particle 
being two to 50 volume %s in the metal layer by which said synthetic-resin particle is distributed, or (8). 
[0040] (1 1) The metal matrix by which said particle is distributed is a heating component given in any of (1) to 
(10) characterized by being nickel or a nickel radical alloy they are. 

[0041] (12) A heating component given in any of (1) to (1 1) characterized by having the layer which carries out 
electromagnetic-induction generation of heat according to an operation of an alternating magnetic field they are. 

[0042] (13) A heating component given in any of (1) to (12) characterized by having a mold release layer on the 
front face by the side of a heated member they are. 

[0043] (14) A heating component given in any of (1) to (13) characterized by being body of revolution they are. 

[0044] (15) A heating component given in any of (1) to (13) characterized by being endless film-like body of 
revolution they are. 

[0045] (16) Heating apparatus characterized by having a heating component given [ as a heating component 
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which heats a heated member ] in any of (1) to (1 5) they are. 

[0046] (17) Heating apparatus characterized by a heating component being a heating component given in any of 
(1) to (15) they are in the heating apparatus which has the heating component to which one field slides with 
supporter material, and the field of another side touches a heated member, and heats a heated member by this 
heating component. 

[0047] (18) The heating component to which one field slides with supporter material, and the field of another 
side touches a heated member, In the heating apparatus which has the pressurization member which carries out 
a pressure welding to supporter material through this heating component, and forms nip, carries out pinching 
conveyance of the heated member between the heating component of said nip section, and a pressurization 
member, and heats a heated member by the heating component Heating apparatus characterized by a heating 
component being a heating component given in any of (1) to (1 5) they are. 

[0048] (19) Said heating component is heating apparatus given in (18) characterized by following and driving to 
a pressurization member or a pressure-welding member by friction of the front face of the pressure-welding 
- member and heating component which carry out a pressure welding to said pressurization member or a heating 
component peripheral face. 

[0049] (20) Heating apparatus given in any of (16) to (19) which said heated member is a recorded material 
which supported the non-established toner image, and is characterized by carrying out heat fixing of the non- 
established toner image by the heat of a heating component at a recorded material they are. 
[0050] (21) Heating apparatus given in any of (16) to (20) characterized by having a means to make an 
alternating magnetic field act and to carry out electromagnetic-induction generation of heat of said heating 
component they are. 

[0051] (22) Image formation equipment characterized by a heating fixing means being heating apparatus given 
in any of (16) to (21) they are in the image formation equipment which has an image formation means to form a 
non-established toner image in a recorded material, and a heating fixing means to make a recorded material 
carry out heat fixing of the non-established toner image. 

[0052] (23) Said image formation equipment is image formation equipment given in (22) characterized by color 
picture formation being possible. 

[0053] <****> - lubricity boils markedly the metal layer which made the metal matrix distribute either [ at 
least ] a ceramic particle or a synthetic-resin particle, and is superior to the metal layer which does not carry out 
distributed content of a ceramic particle or the synthetic-resin particle. Moreover, abrasion resistance also 
improves. 

[0054] In the heating apparatus which has the heating component which has the metal layer m which one field 
slides on this invention with supporter material, and the field of another side heats a heated member in contact 
with a heated member, and this heating component By having prepared the metal layer which distributed either 
[ at least ] a ceramic particle or synthetic resin in the metal matrix in the supporter material of a heating 
component, and the field on which it slides, the sliding friction of a sliding surface with the supporter material 
of a heating component can be reduced, and the increment in the sliding friction by **** durability can be 
controlled further. 

[0055] Therefore, since a slip of a heated member can be prevented, if conveyance of the stable heated member 
can be secured and it is in an image heating anchorage device, it becomes possible to offer conveyance of a 
high-definition image and the stable recorded material. 

[0056] Furthermore, since a thing smaller than that of driving torque can be used as a drive motor of heating 

apparatus, it leads to reduction of product cost. 

[0057] 

[Embodiment of the Invention] The operation gestalt of this invention is explained below. 
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EXAMPLE 



<The 1 st example> ( drawing 1 - drawing 9 ) 

(1) Example drawing 1 of image formation equipment is the configuration schematic drawing of an example of 
image formation equipment. The image formation equipment of this example is the color laser beam printer of 
electrophotography process use. 

[0059] 101 is the photoconductor drum made with the organic photo conductor and amorphous silicon photo 
conductor as image support, and a rotation drive is carried out at a predetermined process rate (peripheral 
velocity) at the counterclockwise rotation of ****. 

[0060] A photoconductor drum 101 receives uniform electrification processing of a polarity and potential 
predetermined in the rotation process with the electrification equipments 102, such as an electrification roller. 
[0061] Subsequently, the laser beam 103 outputted to the electrification processing side from the laser optical 
box (laser scanner) 110 receives scan exposure processing of image information. The laser optical box 1 10 
outputs the laser beam 103 modulated corresponding to the time series electrical-and-electric-equipment digital 
pixel signal of the image information from picture signal generators, such as a non-illustrated image reader, 
(ON/OFF), carries out scan exposure and carries out the 101st page of a photoconductor drum. Thereby, the 
electrostatic latent image corresponding to image information is formed in a photoconductor drum side. 109 is a 
mirror which makes the exposure location of a photoconductor drum 101 deflect the output laser beam from the 
laser optical box 1 10. 

[0062] In the case of full color image formation, the scan exposure and latent-image formation about the 1st 
target color-separation component image, for example, yellow component image, of a full color image are 
made, and the latent image is developed as a yellow toner image by actuation of yellow development counter 
104Y of the 4 color color developers 104. The yellow toner image is imprinted by the 105th page of a middle 
imprint drum in the primary imprint section Tl which is the contact section (or contiguity section) of a 
photoconductor drum 101 and the middle imprint drum 105. The 101st page of the photoconductor drum after 
the toner image imprint to the 105th page of a middle imprint drum is cleaned by the cleaner 107 in response to 
removal of the adhesion residues, such as a transfer residual toner. 

[0063] The above process cycles of electrification / scan exposure, development, a primary imprint, and 
cleaning the 2nd color-separation component image (for example, a Magenta component image --) of the target 
full color image Magenta development counter 104M — actuation and the 3rd color-separation component 
image (for example, a cyanogen component image — ) cyanogen development counter 104C - actuation and the 
4th color-separation component image (for example, a black component image — ) Sequential execution of the 
black development counter 104BK is carried out about each color-separation component image of actuation. 
The toner image of four colors of a yellow toner image, a Magenta toner image, a cyanogen toner image, and a 
black toner image is imprinted one by one in piles by the 105th page of a middle imprint drum, and the color 
toner image corresponding to the target full color image is formed. 

[0064] It is what prepared the elastic layer of inside resistance, and the surface of high resistance in metal drum 
lifting, and a photoconductor drum 101 is contacted, or it approaches, the rotation drive of the **** is clockwise 
carried out with the same peripheral velocity as a photoconductor drum 101, and the middle imprint drum 105 
gives bias potential to the metal drum of the middle imprint drum 105, and makes the toner image by the side of 
a photoconductor drum 101 imprint to the 105th page side of said middle imprint drum by the potential 
difference with a photoconductor drum 101. 

[0065] The color toner image formed in the 105th page of the above-mentioned middle imprint drum is 
imprinted by the field of the recorded material P sent into said secondary imprint section T2 from the non- 
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illustrated feed section to predetermined timing in the secondary imprint section T2 which is the contact nip 
section of said middle imprint drum 105 and imprint roller 106. The imprint roller 106 carries out the package 
imprint of the synthetic color toner image from the 105th page side of a middle imprint drum one by one to a 
recorded material P side by supplying a toner and the charge of reversed polarity from the tooth back of a 
recorded material P. 

[0066] It dissociates from the 105th page of a middle imprint drum, and the recorded material P which passed 
the secondary imprint section T2 is introduced to an anchorage device (image heating apparatus) 100, and is 
discharged in response to heating fixing processing of a non-established toner image by the paper output tray 
which is not illustrated [ outside the plane ]. An anchorage device 100 is explained in full detail by the 
following (2) terms. 

[0067] The middle imprint drum 105 after the color toner image imprint to a recorded material P is cleaned by 
the cleaner 108 in response to removal of the adhesion residues, such as a transfer residual toner and paper 
powder. This cleaner 108 is held in the non-contact condition at the middle imprint drum 105, and is always 
held in the contact condition at the middle imprint drum 105 in the secondary imprint activation process of a 
color toner image over a recorded material P from the middle imprint drum 105. 

[0068] Moreover, the imprint roller 106 is also always held in the non-contact condition at the middle imprint 
drum 105, and it is held in the contact condition through a recorded material P at the middle imprint drum 105 
in the secondary imprint activation process of a color toner image over a recorded material P from the middle 
imprint drum 105. 

[0069] The image formation equipment of this example can also perform the printing mode of mono-color 
pictures, such as monochrome image. Moreover, a double-sided image printing mode can also be performed. 
[0070] A double-sided image print is outputted by front flesh-side reversal being carried out through the 
recycling conveyance device in which it does not illustrate, and the recorded material [ finishing / the image 
print of the 1st side ] P to which it came out of the anchorage device 100 in the case of the double-sided image 
printing mode being again sent into the secondary imprint section T2, and receiving the toner image imprint to 
the 2nd page, and it being introduced into an anchorage device 100 and receiving the fixing processing of a 
toner image to the 2nd page again. 

[0071] (2) The anchorage device 100 as heating apparatus in anchorage device 100 this example is equipment 
of an electromagnetic-induction heating method. The transverse-plane model Fig. of an important section and 
drawing 4 of the crossing side-face model Fig. of the important section of the anchorage device 100 of this 
example [ drawing 2 ] and drawing 3 are the vertical section model Figs, of an important section. 
[0072] The anchorage device 100 of this example is equipment of a pressurization roller drive method and an 
electromagnetic-induction heating method using the fixing film of the shape of a cylinder of electromagnetic- 
induction febrility as a heating component like the anchorage device of above-mentioned drawing 1 1 . The 
same sign is given to the equipment of drawing 1 1 , and common common configuration member and part, and 
explanation for the second time is omitted. 

[0073] A magnetic field generating means consists of magnetic core 17a, 17b, 17c, and an exiting coil 18. 
[0074] It is the member of high permeability, and magnetic core 17a, 17b, and 17c have the good ingredient 
used for the core of transformers, such as a ferrite and a permalloy, and is good to use a ferrite with little [ it is 
more desirable and ] loss of at least 100kHz or more. 

[0075] The excitation circuit 27 ( drawing 5 ) is connected to the exiting coil 18 at electric supply section 18a 
and 18b. This excitation circuit 27 can generate now 20 to 500kHz high frequency in switching power supply. 
[0076] An exiting coil 18 generates alternate magnetic flux according to the alternation current (high frequency 
current) supplied from the excitation circuit 27. 

[0077] 16a and 16b are cross-section abbreviation half circular ** type film supporter material, oppose an 

opening side mutually, constitute an approximate circle prism, and make the outside have carried out outer 

fitting of the fixing film 10 of the shape of a cylinder which is a heating component loosely. 

[0078] Said film supporter material 16a holds magnetic core 17a, 17b and 17c as a magnetic field generating 

means, and an exiting coil 18 inside. Moreover, the right heat-conduction member 40 which makes a space 

perpendicular direction straight side like drawing 4 at film supporter material 16a is arranged inside the fixing 

film 10 by the opposed face side with the pressurization roller 30 of the fixing nip section N. 

[0079] This right pyroductivity member 40 is a member which supports the fixing film 10 from that inner skin 

to the welding pressure of the pressurization roller 30 in the fixing nip section N. Aluminum is used for the right 
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thermal-conductivity member 40 in this example. Thermal conductivity k is k= 240 [W-m -1 and K-l], and said 
good heat-conduction member 40 is thickness 1 [mm]. Moreover, the right heat-conduction member 40 is 
arranged out of this magnetic field so that it may not be influenced of the exiting coil 18 which is a magnetic 
field generating means, and the magnetic field generated from magnetic core 17a, 17b, andl7c. You specifically 
arrange the right heat-conduction member 40 in the location which separated magnetic core 17c to the exiting 
coil 18, you make it located in the outside of the magnetic path by the exiting coil 18, and he is trying not to 
affect the right heat-conduction member 40. 

[0080] 22 is the oblong rigid stay for pressurization which the inside flat-surface section and the right heat- 
conduction member 40 of film supporter material 16b were made to contact, and was arranged. 
[0081] 19 is an insulating member for insulating between the rigid stays 22 for pressurization with magnetic 
core 17a, 17b, 17c, and an exiting coil 18. 

[0082] Flange material 23a and 23b are attached outside the right-and-left both ends of the assembly of film 
supporter material 16a and 16b, it is attached free [ rotation ], fixing said right-and-left location, and carries out 
the duty which regulates the approach migration which meets film supporter material 16 straight side of the 
fixing film 10 in response to the edge of said fixing film 10 at the time of rotation of the fixing film 10. 
[0083] The pressurization roller 30 as a pressurization member is constituted from heat-resistant elastic material 
layer 30b which carried out shaping covering, such as a silicone rubber fluororubber fluororesin, by the shape of 
a roller at this cardiac one at rodding 30a and the circumference of said rodding, and rotation freedom is made 
to carry out bearing maintenance, and it is arranged in chassis side plate Kanema whose both ends of rodding 
30a are not illustrated [ of equipment ] at it. 

[0084] It depresses to the configuration stay 22 for pressurization by ****(ing) pressurization spring 25a and 
25b, respectively between the both ends of the rigid stay 22 for pressurization, and spring receptacle member 
29a and 29b by the side of an equipment chassis, and the force is made to act. The inferior surface of tongue of 
the good heat-conduction member 40 and the top face of the pressurization roller 30 carry out a pressure 
welding on both sides of the fixing film 10 by this, and the fixing nip section N of predetermined width of face 
is formed. 

[0085] The rotation drive of the pressurization roller 30 is carried out by the driving means M ( drawing 2 ) at 
the counterclockwise rotation of ****. By the rotation drive of this pressurization roller 30, turning effort acts 
on the fixing film 10 by the frictional force of said pressurization roller 30 and external surface of the fixing 
film 10, and while the inner skin of said fixing film 10 sticks and slides on the inferior surface of tongue of the 
right heat-conduction member 40 in the fixing nip section N, the periphery of film supporter material 16a and 
16b is clockwise rotated mostly with the peripheral velocity corresponding to the peripheral velocity of the 
pressurization roller 30 of ****. 

[0086] When the right heat-conduction member 40 has the effectiveness which makes the temperature 
distribution of a longitudinal direction homogeneity, for example, small size paper is ****(ed), the heating 
value of the non-paper-feed-section in the fixing film 10 carries out heat transfer to the right heat-conduction 
member 40, and heat transfer of the heating value of a non-paper-feed-section is carried out by heat conduction 
of the longitudinal direction in the right heat-conduction member 40 to small size ******** Thereby, the 
effectiveness of reducing the power consumption at the time of small size ****** is also acquired. 
[0087] Moreover, as shown in drawing 5 , keep predetermined spacing in the longitudinal direction, make the 
peripheral surface of film supporter material 16a carry out formation possession of the convex rib section 16c, it 
is made to reduce the contact sliding friction of the peripheral surface of film supporter material 16a, and the 
inside of the fixing film 10, and the rotation load of the fixing film 10 is lessened. Formation possession of such 
convex rib section 16c can be carried out also like film supporter material 16b. 

[0088] Drawing 6 expresses the situation of generating of alternate magnetic flux typically. Magnetic flux C 
expresses a part of generated alternate magnetic flux. The alternate magnetic flux C led to magnetic core 17a, 
17b, and 17c makes the electromagnetic-induction exoergic layer of the fixing film 10 generate an eddy current 
between magnetic core 17a and magnetic core 17b and between magnetic core 17a and magnetic core 17c. This 
eddy current makes an electromagnetic-induction exoergic layer generate the Joule's heat (eddy current loss) 
with the specific resistance of an electromagnetic-induction exoergic layer, the consistency of the magnetic flux 
by which the calorific value Q here passes along an electromagnetic-induction exoergic layer - being decided ~ 
the graph of drawing 6 - distribution [ like ] is shown. 

[0089] The graph of drawing 6 shows the location of the circumferencial direction in the fixing film 10 which 
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expressed with the include angle theta to which the axis of ordinate set the core of magnetic core 17a to 0, and 
an axis of abscissa shows the calorific value Q in the electromagnetic-induction exoergic layer of the fixing film 
10. Here, when the maximum calorific value is set to Q, calorific value defines the exoergic region H as the 
field more than Q/e. This is a field where calorific value required for fixing is obtained. 
[0090] Temperature control of the temperature of this fixing nip section N is carried out so that temperature 
predetermined by the current supply source to an exiting coil 1 8 being controlled by the temperature control 
system including a temperature detection means by which it does not illustrate may be maintained. 
[0091] 26 ( drawing 2 ) is temperature sensors, such as a thermistor which detects the temperature of the fixing 
film 10, and he is trying to control the temperature of the fixing nip section N based on the temperature 
information on the fixing film 10 measured with the temperature sensor 26 in this example. 
[0092] In the condition that **(ed), the fixing film 10 rotated, electromagnetic-induction generation of heat of 
the fixing film 10 was made as mentioned above by the electric supply to an exiting coil 18 from the excitation 
circuit 27, and temperature control of the fixing nip section N was started and carried out to predetermined 
temperature An image side between the fixing film 10 of the fixing nip section N, and the pressurization roller 
30 Facing up, [ the recorded material P with which the non-established toner image t conveyed from the image 
formation means section was formed ] That is, it is introduced into a fixing film plane face to face, and in the 
fixing nip section N, an image side sticks to the external surface of the fixing film 10, and pinching conveyance 
is carried out in the fixing nip section N together with the fixing film 10. In the process in which pinching 
conveyance of the recorded material P is carried out together with the fixing film 10 in this fixing nip section N, 
it is heated by electromagnetic-induction generation of heat of the fixing film 10, and heating fixing of the non- 
established toner image t on a recorded material P is carried out. If the fixing nip section N is passed, it 
dissociates from the external surface of the fixing film 10, and discharge conveyance of the recorded material P 
is carried out. After passing the fixing nip section N, it cools and the heating fixing toner image t on a recorded 
material P turns into a permanent fixing image. 

[0093] The width of face of the shortest of the fixing nip section N of the anchorage device 100 of full color 
image formation equipment is [ 7.0mm or more ] desirable in order to fully secure fixable [ of a full color image 
with much toner *****♦]. Since sufficient heating value for fixing cannot be given to the non-established toner 
t and a recorded material P as it is less than [ this ], poor fixing will occur. Moreover, in order to fully secure the 
permeability of the full color image of an OHP film, the planar pressure of the fixing nip section N is 0.8 
kgf7cm2 further. The above is desirable. Since the toner layer t front face to which it was fixed that it is less than 
[ this ] cannot be made smooth enough, scattered reflection light will increase and the amount of transmitted 
lights of the image section on an OHP film will decrease. 

[0094] The pressurization roller 30 and the fixing film 10 are made to pressurize by 21kgf(s) with the anchorage 
device 100 of this example from the above viewpoint, and it is the planar pressure of about 8.0mm and the 
fixing nip section N about the width of face of the fixing nip section N 1 .2 kgf/cm2 It carried out (the die length 
of the longitudinal direction of the fixing nip section N is 220mm). 

[0095] In this example, as shown in drawing 2 , in order to intercept the electric supply to the exiting coil 18 at 
the time of an overrun in the opposite location of the exoergic region H of the fixing film 10 ( drawing 6 ), the 
thermo switch 50 which is a temperature detector element is arranged. 

[0096] Drawing 7 is the circuit diagram of the safety circuit used by this example. The thermo switch 50 which 
is a temperature detector element is connected with the DC power supply of 24V, and the relay switch 5 1 at the 
serial, if a thermo switch 50 is turned off, the electric supply to a relay switch 51 was intercepted, the relay 
switch 51 operated, and the configuration which intercepts the electric supply to an exiting coil 18 is taken by 
intercepting the electric supply to the excitation circuit 27. The thermo switch 50 set OFF operating temperature 
as 220 degrees C. 

[0097] Moreover, the thermo switch 50 countered the exoergic region H of the fixing film 10, and was arranged 
in the external surface of the fixing film 10 non-contact. Distance between a thermo switch 50 and the fixing 
film 10 was set to about 2mm. Thereby, the blemish by contact of a thermo switch 50 is not attached to the 
fixing film 10, and degradation of the fixing image by durability can be prevented. 

[0098] Even when an anchorage device stops where paper is caught in the fixing nip section N, electric supply 
is continued by the exiting coil 18 and the fixing film 10 continues generating heat [ according to this example ] 
at the time of the anchorage device overrun by equipment failure unlike the configuration which generates heat 
in the fixing nip section N like the equipment of above-mentioned drawing 1 1 , since it is not not exoergic, in 
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the fixing nip section N in which paper has been caught, paper is not heated directly. Moreover, since the 
thermo switch 50 was arranged in the exoergic region H with much calorific value, when the thermo switch 50 
has sensed 220 degrees C and the thermo switch was turned off, the electric supply to an exiting coil 18 is 
intercepted by the relay switch 51 . 

[0099] According to this example, the ignition temperature of paper can stop generation of heat of the fixing 
film 1 0, without paper igniting, since it is nearly about 400 degrees C. 

[0100] The thermal fuse other than a thermo switch can also be used as a temperature detector element. 
[0101] In this example, since the toner which made Toner t contain the low softening matter was used, the oil 
spreading device for offset prevention has not been prepared in an anchorage device 100, but when the toner 
which is not making the low softening matter contain is used, an oil spreading device may be established. 
Moreover, also when the toner which made the low softening matter contain is used, oil spreading and cooling 
separation may be performed. 

[0102] A) As a lead wire (electric wire) which makes a coil (coil) constitute, using that (pencil) to which one 
bundled at a time two or more copper thin lines by which pre-insulation was carried out, respectively, the 
exiting coil 18 exiting coil 18 rolls this two or more times, and forms the exiting coil. In this example, 10 turn 
****** exiting coil 18 is formed. 

[0103] Pre-insulation is good to use covering which has thermal resistance in consideration of heat conduction 
by generation of heat of the fixing film 10. For example, it is good to use covering of amide imide, polyimide, 
etc. 

[0104] An exiting coil 18 may apply a pressure from the exterior, and may raise tight ness. 
[0105] He is trying for the configuration of an exiting coil 18 to meet the curved surface of an exoergic layer 
like drawing 2 . In this example, the distance between the exoergic layer of the fixing film 10 and an exiting coil 
1 8 was set up so that it might be set to about 2mm. 

[0106] As the quality of the material of the exiting coil attachment component 19, it excels in insulation, and 
what has good thermal resistance is good. For example, it is good to choose phenol resin, a fluororesin, 
polyimide resin, polyamide resin, polyamidoimide resin, PEEK resin, PES resin, PPS resin, PFA resin, PTFE 
resin, an FEP resin, LCP resin, etc. 

[0107] Although it is [ the absorption efficiency of magnetic flux ] higher to bring the distance between the 
magnetic cores 17a, 17b, and 17c and an exiting coil 18, and the exoergic layer of the fixing film 10 close as 
much as possible, since this effectiveness will fall remarkably if this distance exceeds 5mm, it is good to make 
it less than 5mm. Moreover, if it is less than 5mm, the exoergic layer of the fixing film 10 and the distance of an 
exiting coil 1 8 do not need to be fixed. 

[0108] Pre-insulation has been performed [ leader line / ( drawing 5 ) /, i.e., 18aandl8b, / from the exiting coil 
attachment component 19 of an exiting coil 18 ] to the outside of a pencil about the outer part from the exiting 
coil attachment component 19. 

[0109] B) Fixing film 10 drawing 8 is the lamination model Fig. of the fixing film 10 in this example. 
[0110] The fixing film 10 of this example is characterized by having formed the lubricative exoergic layer 5 
which consists of metals with which the ceramic particle was distributed by film inner skin. It is the fixing film 
10 of the composite construction which carried out the laminating of the mold release layer 1 to the peripheral 
face of this lubricative exoergic layer 5 further with the elastic layer 2 at that peripheral face. 
[01 1 1] While this lubricative exoergic layer 5 functions as an electromagnetic-induction exoergic layer, the 
lubricity of the inner skin of the fixing film 10 of the shape of a cylinder as a heating component is raised. 
[01 12] A primer layer (un-illustrating) may be prepared between each class for adhesion between the lubricative 
exoergic layer 5 and the elastic layer 2, and adhesion between the elastic layer 2 and the mold release layer 1 . 
[01 13] In the fixing film 10 which is a cylindrical shape-like, the lubricative exoergic layer 5 is a film guide 
contact surface side, and the mold release layer 1 is a pressurization roller contact surface side. As mentioned 
above, in alternate magnetic flux acting on the lubricative exoergic layer 5 which serves also as the role of an 
exoergic layer, an eddy current occurs in the lubricative exoergic layer 5, and said lubricative exoergic layer 5 
generates heat. The recorded material P with which the heat which carried out induction generation of heat in 
this layer heats the fixing film 10 whole through elastic layer 2 and the mold release layer 1, and is ****(ed) by 
the fixing nip section N is heated, and heating fixing of a toner t image is made. 

[0114] a. Nickel, iron, ferromagnetism SUS, a ferromagnetic metal called a nickel-cobalt alloy, or non-magnetic 
metal called aluminum is sufficient as the matrix metal which forms the lubricative exoergic layer 5 lubricity 
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exoergic layer 5. 

[01 15] Moreover, paying attention to the improvement in endurance of the inner skin of the fixing film 10 3 the 
wear-resistant high alloy of nickel-Lynn, nickel-Lynn-boron, etc. is sufficient. 
[0116] Moreover, when nickel is used for a matrix metal, in order to prevent the metal fatigue by the 
crookedness stress of the repeat received at the time of rotation of the fixing film 10, it is also good in nickel to 
add manganese. 

[0117] Since the lubricative exoergic layer 5 has the operation as a lubricating layer and an exoergic layer, its 
ferromagnetic metal which carries out electromagnetic-induction generation of heat more efficient than non- 
magnetic metal is [ a matrix metal ] desirable. Nickel with comparatively easy production by electrolysis plating 
or nonelectrolytic plating or a nickel radical alloy is desirable more preferably. 

[0118] In these metal matrices, the lubricative exoergic layer 5 is distributing a ceramic particle, and has not 
only electromagnetic-induction generation of heat but the operation on the lubrication disposition of the inner 
skin of the fixing film 10. 

[0119] Therefore, as for this ceramic particle, what has low coefficient of friction is good, and its high ceramics 
of self-lubricity is desirable. As high ceramics of self-lubricity, the boron nitride, graphite, and molybdenum 
disulfide with which a crystal structure makes the layer structure by the hexagonal lattice are good. Among 
these, when creating the lubricative exoergic layer 5 with electrolysis plating, the boron nitride which is what it 
is easy to distribute in electrocasting is more desirable. 

[0120] Moreover, the abrasion resistance of the lubricative exoergic layer 5 can also be raised by distributing a 
ceramic particle. Therefore, since it is based on the sliding friction of fixing film inner skin, and metaled wear, 
it can delete and powder can be reduced, the sliding friction of the fixing film 10, and the right heat-conduction 
member 40 and film supporter material 16 can be reduced over a long period of time. 

[0121] The particle size of these ceramic particles has desirable 0.1-10 micrometers. Sufficient lubricity cannot 
be obtained even if too little, even when it is more excessive than this. Moreover, when the thickness of the 
lubricative exoergic layer 5 by which these particles are distributed is thinner than 10 micrometers, as for the 
maximum grain size of a particle, it is desirable not to exceed this thickness. When particle size is larger than 
thickness, the irregularity of a particle occurs on a front face and there is a possibility that the fixing film 10 
may deform with the pressure welding in the fixing nip section N. 

[0122] Although the content of a ceramic particle can be set up suitably if needed, 0.2 - 20 % of the weight is 
desirable. The effectiveness of the lubricity and the wear-resistant improvement by the ceramic particle 
distributed as it is 0.2 or less % of the weight is seldom accepted. Moreover, if the content of a ceramic particle 
exceeds 20 % of the weight, since the composite-coatings coat obtained will become weak, exoergic 
effectiveness will fall not only flexibility falls, but and fixing capacity will decline, it is not desirable. 
[0123] The thickness of the lubricative exoergic layer 5 is thicker than the skin depth expressed with the 
following formula, and it is desirable to make it 200 micrometers or less. Skin depth sigma [m] is expressed in 
frequency [ of an excitation circuit ] f [Hz], permeability mu, and specific resistance rho [omegam] as 
sigma=503x(rho/fmu) 1/2. 

[0124] This shows the depth of absorption of the electromagnetic wave used by electromagnetic induction, and 
it is shown in a place deeper than this that the reinforcement of an electromagnetic wave has become below 1/e. 
Conversely, if it says, almost all energy is absorbed even in this depth ( drawing 9 R> 9). 
[0125] The thickness of the lubricative exoergic layer 5 has 1 micrometers or more preferably good 100 
micrometers or less. If the thickness of the lubricative exoergic layer 5 is thinner than 1 micrometer, since 
almost all electromagnetic energy cannot be absorbed, effectiveness will worsen. Moreover, for rigidity 
becoming high too much, if the lubricative exoergic layer 5 exceeds 100 micrometers, and flexibility worsening, 
and using it as body of revolution, it is not realistic. 

[0126] The lubricative exoergic layer 5 (boron nitride particle distribution nickel) which is the description of 
this invention is compound electrocasting obtained by the electrolysis galvanizing method. The lubricative 
exoergic layer 5 was produced on conditions which are described below. First, nickel amiosulfonate, SHUU- 
ized nickel, boric acid, and the water solution that blended the boron nitride particle were prepared, after 
performing electrorefining, carrying out circulation dipping of between the containers and cells which were 
filled up with activated carbon, the stress reducer and the pit prevention agent were added and the electrolytic 
bath was adjusted. The electrocrystallization object with a thickness of about 60 micrometers which distributed 
the boron nitride particle was formed by making the basket made from titanium into which cathode and a nickel 
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pellet were put for the cylindrical matrix made from the rotating stainless steel into an anode plate, having 
added the proper brightener to these electrolytic baths, having maintained bath temperature and a pH value at 
the predetermined value, and continuing stirring. The content of the boron nitride particle in the obtained 
lubricative exoergic layer 5 was 5.5 % of the weight. 

[0127] The lubricative exoergic layer 5 of the above configuration raises the lubricity of fixing film 10 inner 
skin, and bears the role which reduces the sliding friction of the fixing film 10, and the right heat-conduction 
member 40 and film supporter material 16. Therefore, the driving torque of an anchorage device 100 can be 
reduced. 

[0128] b. The elastic layer 2 elastic layers 2 are silicone rubber, a fluororubber, fluoro silicone rubber, etc., and 
the quality of the material with sufficient thermal resistance and sufficient thermal conductivity is used. 
[0129] The thickness of the elastic layer 2 has desirable 10-500 micrometers. This elastic layer 2 is thickness 
required in order to guarantee fixing image quality. 

[0130] When printing a color picture, in a photograph, a solid image is formed over an especially big area on a 
recorded material P. In this case, if a heating surface (mold release layer 1) cannot be followed at the 
irregularity of a recorded material P, or the irregularity of the toner layer t, heating nonuniformity will occur and 
gloss nonuniformity will occur in an image in a part with many amounts of heat transfer, and few parts. The part 
with many amounts of heat transfer has high glossiness, and its glossiness is low in a part with few amounts of 
heat transfer. As thickness of the elastic layer 2, in 10 micrometers or less, the irregularity of a recorded 
material or a toner layer will not be able to be followed, and image gloss nonuniformity will occur. Moreover, 
when the elastic layer 2 is 1000 micrometers or more, it becomes difficult for the thermal resistance of an elastic 
layer to become large and to realize the quick start. The thickness of the elastic layer 2 has more preferably 
good 50-500 micrometers. 

[0131] If the elastic layer 2 has a too high degree of hardness, it will not be able to follow the irregularity of a 
recorded material P or the toner layer t, and image gloss nonuniformity will generate it. Then, as a degree of 
hardness of the elastic layer 2, 45 degrees or less are more preferably good below 60 degrees (JIS-A:JIS-K A 
mold testing machine). About the thermal conductivity lambda of the elastic layer 2, 6x10-4 to 2x10-3 [cal/cm- 
sec and deg] is good. Thermal conductivity lambda of thermal resistance is large when smaller than 6x10-4 
[cal/cm-sec and deg], and the temperature rise in the surface (mold release layer 1) of the fixing film 10 
becomes late. In being larger than 2x10-3 [cal/cm-sec and deg], a degree of hardness becomes [ thermal 
conductivity lambda ] high too much, or a compression set gets worse. Therefore, as for thermal conductivity 
lambda, 6x10-4 to 2x10-3 [cal/cm-sec and deg] is good. 8x10-4 to 1.5x10-3 [cal/cm-sec and deg] is more 
preferably good. 

[0132] c. The mold release layer 1 mold-release layer 1 can choose the good ingredient of mold-releases 
characteristic, such as a fluororesin, silicone resin, fluoro silicone rubber, a fluororubber, silicone rubber, and 
PFA, PTFE, FEP, and thermal resistance. 

[0133] The thickness of the mold release layer 1 has desirable 1-100 micrometers. The problem that the bad part 
of a mold-release characteristic will be made in the ** nonuniformity of a paint film if the thickness of the mold 
release layer 1 is smaller than 1 micrometer, or endurance runs short occurs. Moreover, if a mold release layer 
exceeds 100 micrometers, the problem that heat conduction gets worse will occur, especially when it is the 
mold release layer of a resin system, a degree of hardness will become high too much, and the effectiveness of 
the elastic layer 2 will be lost. 

[0134] C) Effect The configuration of the fixing film 10 of********** consists of 60 micrometers of 
composite coatings which distributed the boron nitride particle with a mean particle diameter of about 1 
micrometer 5.5% of the weight in nickel as silicone rubber 300micrometer and a lubricative exoergic layer 5 as 
PFA30micrometer and an elastic layer 2 as a mold release layer 1. 

[0135] The boron nitride of the particle which the lubricative exoergic layer 5 was made to distribute by this 
example has the hexagonal crystal structure, and shows the outstanding lubricity to which even an ambient 
atmosphere 1000 degrees C or more maintains about 0.2 coefficient of friction with a boron nitride simple 
substance. 

[0136] The configuration of the fixing film 10 used as an example of a comparison is the thing of the lamination 
of drawing 12 of the conventional example mentioned above. That is, the mold release layer which 1 becomes 
from PFA, the elastic layer which 2 becomes from silicone rubber, and 3 are exoergic layers which consist of 
nickel. In the configuration of the fixing film 10 of the example of a comparison, a different point from the 
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fixing film 10 in this example is having formed not a lubricative exoergic layer 5 like this example but the 
exoergic layer 3 which consists of nickel which only carries out electromagnetic-induction generation of heat, 
and is the same about the other mold release layer 1 and the elastic layer 2. [ of the quality of the material and 
thickness ] The thickness of the exoergic layer 3 of the fixing film 10 of the example of a comparison was set as 
60 micrometers so that it might become equivalent to the thickness (60 micrometers) of the lubricative exoergic 
layer 5 of the fixing film 10 of this example. Thereby, the thickness of class 1-2-3 is equivalent at the example 
of a comparison, and this example, and becomes equivalent [ the thickness of the fixing film 10 whole ]. 
[0137] The effectiveness of this example was checked by evaluating the driving torque and the jam incidence 
rate of an anchorage device 100. 

[0138] First, each anchorage device 100 equipped with the fixing film 10 of this example and the example of a 
comparison was built into full color image formation equipment, and **** durability was performed. 
[0139] With the fixing film 10 of the example of a comparison, when it remained as it is, the sliding friction 
was high, and since stable paper conveyance was unrealizable, about lg of high temperature greases was 
'• applied to the film guide contact surface side as lubricant, a **** rate — for 1 minute — A4 size paper — a 16- 
sheet copy ~ the speed by which paper is carried out — it is — a connoisseur ~ Kaminaka's temperature control 
was set as 190 degrees C which is the temperature which can be established. 

[0140] and A4 size paper - a 100,000-sheet copy ~ the driving torque of the anchorage device 100 before and 
after carrying out paper, and change of a slip incidence rate were investigated. 
[0141] About driving torque, on the pressurization roller 30 whose fixing film 10 is a drive means of 
communication, since it was the configuration which carries out follower rotation, driving torque measured the 
output torque of the pressurization roller 30. the evaluation approach - a fixing temperature control condition — 
the output torque at the time of empty rotation - a 100,000-sheet copy - we decided to measure and compare in 
front of paper and in the back. 

[0142] About the slip, the incidence rate of the slip generated between a recorded material P and the 
pressurization roller 30 was investigated. A recorded material P can detect whether paper was delivered from 
the anchorage device 100 in predetermined time, and, as for the delivery sensor (non-** Fig.) by which 
generating of this slip was prepared in the anchorage device 100, can know the count of generating of a slip by 
acting as the monitor of that detection signal, the evaluation approach — 100,000 - it set on sheet copy paper, 
and the slip incidence rate for 95000-100000 pages was investigated and compared in the end for initial 0-5000 
pages. 

[0143] These results are shown in the part of the example 1 of Table 1, and the example of a comparison. 
[0144] As shown in Table 1, with the fixing film 10 of the example of a comparison, driving torque carried out 
the increment in 2.3 kgf-cm before and behind the **** durability of 100,000 sheets. This is because 
degradation of the grease by the oil component of grease having volatilized and the nickel layer generated by 
sliding could be deleted and the lubricity of grease was lost with powder. 

[0145] Moreover, although a slip was not generated the early stages of durability, the slip incidence rate 
increased by the increment in driving torque in the end of durability. 

[0146] On the other hand, in this example, driving torque almost equivalent to the example of a comparison is 
realizable without spreading of lubricant in the early stages of durability. 

[0147] furthermore, a 100,000-sheet copy - it turns out that driving torque is suppressed after paper by the 
increment in +0.3 kgf-cm, and the driving torque in early stages of **** is maintained mostly. A slip was not 
generated in the early stages of durability, and the final stage, either. 

[0148] Thus, conveyance of the recorded material stabilized from beginning to end is realizable with the fixing 
film 10 of this example. 
[0149] 
[Table 1] 
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* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
. [Drawing 1] The outline configuration model Fig. of the image formation equipment in the 1 st example 

[Drawing 2] The crossing side-face model Fig. of the important section of an anchorage device 

[Drawing 3] Similarly it is the transverse-plane model Fig. of an important section. 
' [Drawing 4] Similarly it is the vertical section model Fig. of an important section. 

[Drawing 5] The strabism model Fig. of the film guide member of the right-hand side which made the interior 

carry out arrangement support of an exiting coil and the magnetic core 

[Drawing 6] Drawing having shown the relation between a magnetic field generating means and calorific value 
[Drawing 7] Insurance circuit diagram 

[Drawing 8] The lamination model Fig. of the electromagnetic-induction febrility fixing film as a heating 
component 

[Drawing 9] The graph which showed the relation between the exoergic layer depth and electromagnetic wave 
reinforcement 

[Drawing 10] The lamination model Fig. of the electromagnetic-induction febrility fixing film as a heating 
component in the 3rd example 

[Drawing 11] The outline configuration model Fig. of an example of the heating apparatus (image heating 
anchorage device) of an electromagnetic-induction exoergic method 

[Drawing 12] The lamination model Fig. of the electromagnetic-induction febrility fixing film as a heating 
component 

[Description of Notations] 

1 [ - A lubricating layer, 5 / ~ Lubricative exoergic layer, ] - A mold release layer, 2 - An elastic layer, 3 -- 
An exoergic layer, 4 10 [ - Exiting coil, ] - A fixing film, 16 - Film supporter material, 17 - An excitation 
core, 18 22 [ - Temperature sensor, ] - The rigid stay for pressurization, 23 - Flange material, 25 - A 
pressurization spring, 26 27 [ Thermo switch, ] - An excitation circuit, 30 ~ A pressurization roller, 40 - A 
good heat-conduction member, 50 51 [ - Electrification equipment, ] - A relay switch, 100 - An anchorage 
device, 101 ~ A photoconductor drum, 102 103 [ - An imprint roller, 107 / - A cleaner, C / - Alternate 
magnetic flux, H / - An exoergic location, M / - A driving means, N / - The fixing nip section, P / - A 
recorded material, t / - A toner, Tl / - The primary imprint section, T2 / - Secondary imprint section ] « Laser 
light, 104 - A development counter, 105 ~ A middle imprint drum, 106 
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